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' " ' PREFACE . 

The" increasing contributj.on :nat hematics to the culture of trie modern 
world, as uell as'its impox'tance ao a vital part 'OT Gcientifxc . -ml huiinanictic 
education, has made it essential thai the mathemaLicG in our schools' "be both 
well selected and well t9ught--at all levels, frjn the hindergarten through 
the graduate school. 

With this irfmind, mathematical organisations in the United 3tates 
codperated. in the formation of the'Gchool Mn'thematics Study Group (SMSG). The 
general objective of SMSG is the improvement of the teaching- o?" mathematics in 
grades K^- 12 in the schoals of this countr^^. The il'itional Science Foundation 
has provided substantial fronds for the support of this endeavor. 

One of the prerequisites for the improvement of the tea9hing of mathe- 
matics in oui^chools is* an improved curriculum- -one vhicn takes account of 
the^ increasing use of 'mathematics .-i^i science and technology and in^ other areas 
•of k^owledg;e, and at 'the same tim^ one wtj^ch reflects recent advances in 
raathematics itself. .Among the projects undertaken by SMSG vas that of en- 
' listMig a.grou^ of outstanding mathematicians, educators, a*nd mathematics 
'•treachers to prepare 3 series of sample textbooks which wo^old illustrate such 
ab improved curriculum. * ' 

" The development of mathemati'^'al ideas among youiig children 'jnust be 
grounded in appropriate experience vith thinrs from the physical world and -^e 
immediate environment. T: e ^laterialc in tnic' publication provide for y^ung 
children an introJ^ctiDn to the study of mathematics-- that reflects clearly 
this point of- View, in v,liich growth is from the concrete to the abstract, fror% 
the specific to the reneral. Mr^jor enlpnasis is given to the exploration and * 
progressive refxnemerit of ide^c a^s'jcirite'1' with loth n^amler 'and space. 

* The writers iiave relied on the existing SfvlSG kimlergarten and first grade 
materials as a framework. Ho v, ever, the :^iters hope that this speci^il edition 
will better meet the needs of disadvmtaged children^ 

' \ \ 

It is not intended .that thl^ took be regarded /s the only definitive way 
- of introducing good. ma4,hema tics' to cultur^^j^y deprived children at this level. 
Instead, it should be thought of 'is a sample Of the icind of improved currrculum 
that yls needed and as ^1 source of Suggestions for the authors of commercial 
textbooks. It is sincerely hoped t]jat this and other texts prepared by t^SG ^ 
will lead thp way toward^ in.1piring a more -meaningful teaching of Mathematics^ 
the Queen and ^'Servant of the Sciences. 
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■l ■•■ ■ . • ■ ' ' - 

I , . OVERVIEW 

' MATHEmTICS PBQGRA!>1 BEGINS M T1£E HOTOERGARTfig . . . ' ; 

An informal, intuit,ive foundation for the* devflopnerit oi* mathematical 

• ideas, begins az "grouni level^ , in ":.e K^-ndergarten- wherever 'jne exists 
within the scWol orc^anizstion, 3r ;n rh.e first crade if a vinder%a]^n do^ 
not 'ex\st, . ^ ' . 

Thefe^is good r^azon to L'ei;eve trat children vill :e interested in, and 
will profit fron approivr : '^t^- f O-^ndatZon experiences whi -v cmi^hasize activities 
in vhich ph;v'sical orjoct^ from zte immediate envirtanent are observed, 

described, and ri'-inip' J-'^ 'K T.e Ie*velopnient Df each n-^thonat^cal concejJt in 
this 'took'encour'^.ges ^-'^tenclvp manip'^l^ -ion of setB of pl;;/s:c'"il ofjjbcts ty the* 
children. Yz^jx g^.; id'- nee in thece experiences will make ^signjtf ic'3nt contri- 
birtion the*^ro-«.-tr. of m'^themati'" il ideac anonr: the children in yoior class':^ . 

4 ' ' * 

■ - X fill ^ ' 

Most kinderg'trten .^rUlij^en ^'re r'ipidly nnd- eagerly "Adding new words t'<^ ' ' 

their vocabulary*. Ho.xver, come -hildren will arrive at school liaving Tiad 
little or no experience m vert^^li::atloh. It will take time and a gre'at deal 

• of help froni yov -.t ^neni tD feel ? Drrj-'ortatle r/ith words. As you careftilly 
. plan activities' ^n v/:.^::. wordc are introdij^ed i?^,eaninp;f ^^1 situations, yet, as 

na tura 11./ a nd o mi* . lly ^ c p ^ o c i r 1 1 , t n o n e ::h i Id r e n , w i 11- r r a j ua lly ue e t hem 
' » rfcre and nore. ^ - * „ , ^ ^ 

J>3t as yo^-^ are hler-_ tj 3it;**t^.n^: which aid in :he development of 
. general vocac'^aiv^ yt'-< 'jan be alVrt to contrive and use sit^uations which 
$id in ;.be d'zvelor r.-„nt S ^ore 3rc?.aliz;ed vocabulaj^/ "issoclrited with mathe- 

* matical learning. I'^tr inrt^^nce. Inn toad of always saying something such as, 
"Maria, will you j;le^ e :ome and oi' with the toys and rirls at this 'table," 
'remember oft^n tj .:ay, "Msria, will ,/ou please join tfie bors end girls at thie 

• table," Or, yo^, frojt^,n-.ly may i^'xy , "Peter, pick up the r lock£ that remain 
. on the floor," in^^'ead if "Peter, ri:k up the blocks tiiai are left on the 

floor." There ire man;, j "^^i-.ions , too, when you will wish to emphasize the 
meaning of n word in ^* ^-ay ruch •ts^tbi'^^: "Jo^n, ,io the sets , match ? Are they 
equivalent ?" 
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, Ma^.crnat i^-al concepts ^re ofVrrime iinport.ince.*'' opeci'al vocabularyc 

carefully. uced to ^x^fIj^j liiese iJeas lecomeo 3 part- of the children"'s ' A 
vocabulary/ as the/ heur you use it frequently and correctly, and as you 
encourige them t~o ma/.e a f a^'t iheir speech. However^ the ideas are 
much more i^nportsint tr^n mo unique vo ^al'Ula ry, 'and if 'some children re ~ 
imahle'^Q use this voc-iVul-iry/ let tl.e;^ express l!:e ideas m vo^dS that can 
have some meaning for rhom. • ' - . ^ * 

NO BOOKS F0R , .PU?IL3 . , . ' 

"Where are ^:he ^upil pares?" "Vhy don't ^you iaclude examples of seat « 
work'^for duplicating?'', ''Isp'' 'Avr material .too easy for the kindergarten?" 

The?e may re jueoi-ons vhich .occur , to 'you. llo vorktooks or duplicating 
pjages hnve leen included in this material. Mathematical ideas develop slowly^* 

^^'^^hese^ide-js 'jan he developed and-^Jiderstood most easily through activities 

that call\for thoughtful mmipul^.t ion of concrete oojects -and through activit?ies 

' that rfiake. c];;iliren avare o^', mathematics in their everyday* 1 ives . 

W;th meaningful mnnipt^ation of concrete ohjepts, children bepome active , 
participant.; and not merely pas^ve v.TtcherG r^v li^eners. Their attention 
is ^arou^red /ty the use of materials ne^r.and dear to them* The ga^e approach - 
catches^ t: e in-.erejt: ^ind entiiu-ia^.m of all the cnildren i;egardless of their 
/intellect^"'! level. I- see,ms to he of special aid' to the more immature child 
and a :;hallent;e to ^'a^' more a"t Ic , .dulJ in iiscgvering other relationships ne\^ 
to him. riayinr; is ^hc rerions *>.orR of ""ne -■hild this age ! ^ , 

Tr-c expcrl'i'ru.cj ;ravld:t ry /.'orkiook^ an/or voiKsii^eets too often make 
little coi't n^: .it: on ' --'ffcctivc icaniint' c::reru'ences . Too many children 
t-ecrocie pre j :ut loi w^^.. tlie mecLani'JS oi" finding and marking the right picture 
or draw In/ ./;-'^n * h- i ar.i -jrijii'/c -oorlfnalion neceS3ary_for _ this typa of 
a c t i Y i ty ^z' j-j": - . d e ] . - cl^r i e lop e d . rF < r i le rmor e , i he c o n c ep t s t hej; 
children n:'j^ ' j un i*ars-.'.n I we -lifflc^lt 'o -onvey m pictures or drawings 
' because ihe./. lo no' : ei'^'-J't %.he ac'.u'jl mo'vcment of tV^e objects shown. Action 
is a key vord ^jr .d.l-liren. The active manip'.LLation of objects makes a more 
lasti;ig impr';^sion md Dntribules lo a dcep-or ijnderstanding of the ideas 
under study .# ^ « ' _ ^ 



.'^Children, "their activities, interests, nnd the possessibns which xhey 
brln^to school provide an ideal starting* point f(jr a gradual developnjent of ^ 

• -ttie mathematica^f concepts and mathematica]^ocHtailary in the kindergarten 

• program," At the beginning of the year, the-incidental^iai«ly conversations *- 
• and activities that are closely connected with mathematics help children to 

become aware of mathematical ideas- and voc^lular^,^ . However, very e^fly you 

may find that a definite tin^p can ;t e used when xhe rocus^ic on mathematics. .1 

It is ther> tha^i the specific su£xestionG made in thia. look are intended for - 

yavir use. Since you are the ^one who reality kjiows >0'Ji^ children and their • • 

levels of mat^^ity, you must IcAde for yourself when ^0 t'Ogm using this , • 

material. 'These sugger'ions slio^^Liac considered only as a starting point. 

You may have man^' excellent idea? of your ovt. 'liat will have meaning and 

interest for vo^or -hlldren in their partij^lar situation. 

WHen vou feel th^:: your chil'lren are secure an(y<:Qmf ortable in -the school 
situation, ^when their attention span h^s lengthened Js^nd when thfey a ready ' 
' for'"nev wo r ^s ^io_ conquer," then you maf \.ant to s^t aside a regular period 

of the day when the focus of aV.ention is 0x1 some particular mathematical* 
V 'concept. You vill neeU.an over-all view of -dl the material that is to be 
presented so'tii^at you may take advantage' of opportunit.es to use it during 
the day-by-day Kindergarten program-i ' > 

Your sched^vae should not be rigid, ^ou ma:^find that in a given week 
you might devote t^o or three d^ys to activities suggested in the book and ' ^ 
focus entirely on mathematical concepts; another -d^iy minht be used foi? in- 
cidental discussions or ^^ctivitics ut.i/ig the language tut not necessarily 
pinpointing the mathematical concepts; or there may possibly be a day when 
no particular attention is paid to mathematics. HoVevea^, once attc^ntion'has 
' bflier^ focused on a ^iven mathematical concept, take adyantage^of " evet^v possible ^ 

. opport^unity to reinforce^ it.. ^ 
> ' J^^illustrat ivo activiti^ need not always follow each o^her in |(>he 

printed sequer^ce. You may find that a pai-ticijlir activity may be more ^ ^ 
* meaningfJil to v 01^ children when 1 inning a new concept than the one listed * t 

first. *You may not need c^^cr, activity with ;iU of your children, and y^ 
may need addili/nal ones for others. To. denote a new activity or a^ variation 
in the acti-vil^. u'^.e4 tC develop a particular concept, a • 'ba'E^^e& placed 

• before the activity. -^Jce ycfiar^^wn judgment in selecting the activities that ^ 
will best focus the attention of your children on the batbemat leal concept ' ^ 
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imder'eonsideration. However, when working with each concept it will be 

neces8ai7 to progress in an orlerly fasl:iion so that new i 1^ can be 

i 3 
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built upon ooncept^:^ alri-^ady understood Vy ;he. children.'.' Fnr exaiTiple, the 
chdld must U^erstanl :-et nrnd member *of the set bdfor^J.lyj* idea of suVset , 
and r^mov«il of a su'b^et.cm be ijat roduced . ^ 

La^er in the y^'^p it- 'vill b*^' possible to use some of t*he Suggestions 

given in Chapter 8', Additional ActivL^ les To Develop Certalh ^ Mathema t ical 

Ideas in connection with o'ther activities. Then ^th^se suggestions need not 

be the cerll^r of focus tut cm be used to ndd interest and variety to the 

activity while at ^he same time s t rengttheninf the geomt?trical concept. For 
t » ^ * • » 

example, the first activity ui the section used c'^J^etric figures to desi^n^te 

*' « 

the seating arrangement 'When 'preparing for '.n activity otber than mathematir?S . 

As yt>u read the m-.terial in the C?)mmen"ary, ^u \>ill realize that you can 
find or make opport-jr.ities daily ;o introduce, easily anJ normally, new ideas ^ 
and new' vocabular;) . Those which ha /e been LrilroducejJ alread;, are reinfotced 
by using' them I'n different situations. 

On "Shajring Da^" M^i^dren c:ome m vitii sets; sets pf little cars, books,, 
dolls, or other obje:tD. Il can be ver^, easy to' comment on ^' the sey that 
.Bill I bought and t:^ 4sk questions 'about " tHe various/'memb-ers" of the set ^^fi- 



out particularly dw^.ing on the vocaVulaiy . 



j Daily there ar- r^.ar.y opportun : t xes t" .iSe mathematics during the^work 
period. Is there ai* (cm) o? finger I'i^nl for each 'hple at tha ea^e'l?^ 
"Are there as many bT-imcrs ac children ..^jnt use : ben?" "Irj the set 

of dLjshes, is tnere r I'-^te for eacn place it u\e tal-Ie?" "is the edge of ' 
each plate ro^in^l I'l-'e^a circle? c . - ' 

Checking on a ^.>ne-^ j-one corresjT^ondence is a vejry re'al situation dtiring ^ 
lunch time every day, 'h i* alway-.;' is 'Vhen ^a/thing is d^fstributed to the 
class. In there a"' ss of milk for every child? Is there •-) child for each 
glass of milk? / ' • * , 

"S^ou might Invite -nother groi^p tj join your class to see a pufJpet show. ^ 

Your children mi^h^ ^;:oin the other classes ar they go to en^oy n program in 

the* auditorium . \ ' i 

^ ' \ ' » 

DEVKLOPING CHILDRI'l^*^ IMAGINATION ' . ^ 

Helping a child dCveloV hi$ imagin'jtion ^ a d^ily,* on-going activity 
in the kindergarten. " You *use j-t tQ add Ln'/*rcsl^ fun, -and zos*. to his daily 
life.. Developing Fhe :1 ild's xmagiiDat Ion holjjs him enlarge hK vocabulary sq 
that he has understanding ')r the wo'^'-ds be Ixars anc^ talces tbas itnderstanding 
to his formal reading the first ^r'lde** This imaginatipn also plays 'Jlr 



important part in the'chil'd's ability to .understlkd mathematical con<>epts -and . 
ideas. For example, sirfce you want him to^ think of -the' number three . as that 

* number common to all sets t^vifig three ^embefte , >h^^?iustybe able to imagine, ^ 
'many'/ many sets containing three member^^eachj aiid ijianj/' different types of 

, 'sets (three pieces- of candy; three boyg;» a boy, a^^og,' afcd | fishing pole; 
a father." a mother /and a child; etc;..V'w- He muVt able'^o imagine these in 
► rmaiflr circxmistances. As he works l&ter vl*B a^ set 6f .pc3l3grts, he will- need 

imagination t'g perceive' these sets o"!: .points/ "anq^J^e'-wtll needyit tor be able ^ 
to perceive a line going "on anS or.'" , 

Maiay of your children will be unable#to imagine an:,ahing. and will com- ,^ 
pletely lack interest in the activity.*. F9r thes^ phildren ^Gti1fPb'_^e?5 depe|iding 
uporf. imagination should £:ome in small doses "and infrequently at fi<st. » The 
■^0Ok suggests activities in wkich pupils will 'pretend to be cfi^racters from ^ 
a sti^ry they jlik^d or in Which pupils are apked to "see pictures in thgir' minds 
• to strengthen a certain coflcept . Using the' iniagination can be made tq be an 
enjoyable experience for most children. . ^ , ' > - % < 

Enlarging" and developing this imagitiatioh can^*^ .a source of great 
pleas\tr^.to both thfe children ^nd their^'teacherv^nd "c^ do muckn^o add warmth 
and real group fueling, to the class ^^i^tuation /^We all to remain alert to 

, tajie advantage of situations (or to create these situatioris)H<that will pr9A^de ^ 
/ this growth in imagination- We must keep in mind, however, that it is . 

* ' difficuli? (if not impossible) for young cihildren to imagine tl^ngs'^that have 

not first been experitaced directly or in a recognizably related context, 

DBJECTS CHILlW MGjrT BggjG FR^ FOR "SHARigG TBgU , ^ \^ 

. - , ^ '...'* ^ " 

' ' A young child i's eager to explore and to learn more ferbout his environ- - 
ment. The things' he ^brings* to sc^l^to "sh9re" with the others often pofnt . 
out some of his special interests. . ' ' - / ^ 

Objects that are brought in by the ifarious childrep may 'range from a ;^ • 
favorite toy or trinket to rusty n^il? and oi'd' tin cans. Something.bf i^erest 
can be and must be fouiid in 'each thing ^ child brings. The rusty^nail carf 
' lead to an interesting discussion on the likenesses and dl*fferenoes between 
that nail and a new nail of slmilnr size brought from the workbench iii. the 
' -room. Tbe old tin can can be discussed as to'isize, shape, and use, aqd- might 
lead to ^ discussion and an experiment to see whether or not^^t will hold as 
much, more than, or less than another container that is being Aised in the rocxn. 
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Sincc'these '^sharing tim?" objects are often of mijph interest to 'all . - 
the children, they cari* sometimes bVused to-^;rovide tffe ceivber'of fpcus on 

* m^hematics for tRe day. <^ • 

. * » ' ^ ^ • * • 

* "Janet' "brought her . new doll, and Margaretj bro\igl:;t her Raggedy Ann. Is 
one doil',taller triaVi tjie oth^r doll? - Row can we find but?" 

J'^riy;.has ''broife^^,'^\sjet of hors'es .and L:,Tin a set of cowtoys*;*^ "is there- 
a hors^^ffjr, esrch, -(^i;^^^^^^ there a- cowVoy for eacb horse?" "What'c^n ve do 
to fiiiid -the ^arisven^; ''-^^s'^ let's have -tarry -and Lynn pair the'members of 
their ^ets that we ,can &11 ^qe and know the answer." ' ► , 

^ * ^ ' • , #' . ' ' , ' 

. Sometimes youV planned' actr/it|t for the day will need to be postponed in 

order -^o'make, immedi^ate u^e' of, .these items that l^^ve some special interest to^ 
t^ d^Hren^ ^Whenefer th^y felate^to^ the concepts you are, trying to deVe 
Use thea and wait *to use your . prepared fflateriai another day. In workiAs.-'^tth 

* the mathematics program, as 'in- even' o-ther phase qX the^ itindergarten work; 
-you must be alert 't9 ta-fte 'sppropiriate advantage of every learning Situation. 

as it arises. * ^ ^ ' , - , 
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MATHEMATICAL MCKGROUTO 

V 

SEtS / ' ' ' . ' * . 



BjKt called its members . "A set may^ def iiaeQ by some property, corajjpfi to its 
members (the set of all books on this ^letf ; the set of all childMi in this 



^ A set is siQiply a collection of things. The things belonging to a^set 

defiiaetl by some property, cormpifi 
^letf; the set of all childJRi i 
Tooul). §ets may also congist' of quite tuu^lated objects and may be defined 
simply by JjLting their members, as in the set whose, members are a certain 
toy^^^ertain book, and^ the moon. • 

It is possible- for l^set xo have 'only^one member^ For example, the 
set wbose only 'member is the teacxher of the class, or the clock on the wall, 
. 03? -^he ciassrd^Dm piano. ^ Tfeere is also cine^special set called the empty set 

' ^which by definition has no. members at ail. For example, the set of all live ' 
^ elephants In th^e , classroom the empty set. • . • ' 

; . One set is" a subset 'of another if every member c?f the first 'set is ^ ' 

also a member of *the second. There' is no member of the f-irst set that is 
/ .not a member of 'the second set. Thus, the set of girls in a Classroom is 

.a^ subset of the 'set' of children^in th^ classroom; and the -set of a 1]<| tricycles 
is a subset* of the set of ;?11 toys.' Ti\4 are two special cases of the'^efini- 
;tion of si^bset^. First, an^ gxyen set i/^S^^bset of itself (because it fits . 
the definition of subset:^ every mem^ of aViv>en^set is also a member of 
<(^^he set!). Second," the empty set is a subset. ^C^ eyery set Tbecause^the empty 
set has no rtfember thai^ is not 'a member of h given' det) . - , 

• ^ ■ \- 

COMPABXSON.OF SgTS ; IHMBERS . 

We can compare .t^wo sets by pairing the' membei<^f one set with those- 
of tlie other. ^ Consider the following example./ . r ' 
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In this example, there are mecfbers. of the set of stars that are left ^unpaired 
vlth members of the set of circles. So,, the set of stars has more members 
than the se1? of circles. Alternately, the set of circles has fever members 
than the set -of stars. 

When the pairing process is such that there are jio members left in 
either of the two sets, ve^say that the two se.ts' have been placed in one-to- 
one correspondence . The two sets are equivalent . * 

Jpien two sets are equivalent, they have the same number of element's. 
The number of elements* in h set is the property shared^y all sets equivalent 
to_it. Thus, four is the' property 'of all sets equivalent to: 

3^ 



or to: 






It is easy to zet up a one-to-one correspondence between the^e S^ets, showing 
that the set of biros is equivale?ft to the set of c&ts (and vice versa). The 
number of birds ( h) is equal -to the number of cats i^) .^ However/ tine sets are 



not equal . TH^o sets are equal only if they have exacHj^the same members, and, 
a set of four cats is h yery 'different thing from a set of four birds. 

When 3 set A ^.as more members tban another set B,^ we say that the 

number of members in set A is greater than the number of^ijembers in set B 

and that the liumber of members ir> set ' B is legs than the number of members 

in set* A. Thus the ideas of more than and fewer than for sets lead to the 

ideas of greater than and "less than for Clumbers. The relation of '"fewer than" 
_ . iT ' 

or "more than" permits us to rank or ordeg several sets of diff-erent numbers 
©f membei;p. The set v/ilh fewest members is selected first, t>en the other , 
sets are arranged so that each succeeding set has more members than the one 
before it- Tr^c cet having tne most members comes last in order. 
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JOINING AND 



REMOV^_ 



KG SETS. 



To join a siet A to a set B means ,to form a new^ set whpse members 
a^e all of the m^bers pi" set A together with all cf the members of set B. 
!5bis' new set is palled the mnion 'of the two given sets. * * » 



Exanple: 




Set 'A:j {a, b, 

„ Set B'J {5, q) • 

Y 'Jnion : S^%, ^, c, p, q}' 

In this example/ ^he f Irstj set ind the second aet 'happen to he disjoint . Thi 
means that the-tjwo let^ halve, no members m common.' VTr.en this happens, the 
number of memberb m the flirst set plus the number or members in the second 
set is the ntomber of membdrs in their union? • so, ob^tain the addition fact:* 

Thu^^ 'the-jpiniag of dl3Jo(int sets^serv^^s an approach to the adding of 



'.1 



; In the samje vey, removing fro^i a gi^&L*set one o^" its 'subsets a^r^/es 



an approach to 3(^c|:rsc^ion. For example: 
■ t ' * ■ 

* ' ' Given set: (a? b, c, p> q} 

S'lbset, rerrfqved* * -■ {p/ q}* • / 

Remaining set: [a^'^b, c) 

The number of memVWc in the given ^set minus ^he number .o^ members in. the sule- 

T >i;' X' 

set removed - Is th^ \njjnber *^o:' members in the remaj.ning set . 

\\V • ■ ~- ' 

* From thi3 illy^'tration, we obtain the corresponding subtraction fact 

You are reminded th^i sets are joined while numbers are added ; a subset gf a 
set^ may b^ removed vbVle numbers are subtrg^cted . Joining^ an^ removing ^ijis 
set operatiofis), \ad^iti^iy]^ and subtraction are number operations. 

\ 
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/ - GEOMKTRie FIGURES . 



/ 



' The followijf{g '<3iagram represents several gecanetric paths . 

/ / * ' 




Obe of these paths p&s^e's through point C and has points A ~l?id^' B as it 
endpoints. The path Jhat paer^ t^jrougi^ -D intersects itself a^ th^J)oin"t. 
TJie path that pa sse^^, through: ^^'^/the most«^irect path having jflBmd B 
as endpoints.' This pstrt^cul^^^ath is called a~- Jir^ ^ ^€gm^t . 

We-4&ay think of tradings clo^gd^^ath that starts at C, that passes 

thrbtigh B, that 'inters ec^tt^ttfeelf at D, that passes tlfrough A; an\a that 

returns to ^a. We also ma^,^^^^^^ of tracing* a simple closed path by starting 

at Egg^hen passing through "-^ ^ and and B, and returning to E 

without intersecting itself (except at' E). ' ' i 

i , . , ^ ^ ' 

Many fanu^liar geome*i;ic figures such as ^ circles , triangles , rectangles 

and squares are parti^filai: kinds of .simple closed paths , ^s illustrated belov. 







A simple, yet satisfactory model of each may be constructed from' wire, ^a pipe 
cleaner, g'tarched string, or similar material. 
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For each kind of figure, there are m^y points on that fig^are or path, 
there are many points^ inside that f L^re or path, and tbere are many points 
outside that figure or path^-all of which lie vithj.n the Game flat surface. 

^ In the representation at the right, ' • 

is a point 2£ "^^^ circle; Q is 

potot inside the circle; ^nd R _ is a 
point outside the circle. The circle 



ttself doe^ not include either Q 



or 




The "roundness" of a circle distinguishes it from a triangle or a 
rectangle ^or a squared A t/^Sangle is distinguished ty its three sides 
(segments) and the tljiree points where pairs of sides meet. A rectangle is 



distinguished by its four sides ^ by the four points*. where pairs of sides meet, 
and by the unique way in which paT.rs of sided meet. A square is a rectahgle . 
It is a special kind of ^ rect^rfigle in which all. four sides are ejjactly the same 
"length." A copy of each, side wo^jld fit exactly^ on every other side of*the 
« figure. " \ ^ - r ^ ^ 

^ * Sometimes- we are interested in ^*'siinple closed path and all the^ points 

Vitfiih that path. The iJilfcn of a simple closed pat^^nd'its interior is 
called a region, as illustr^ed below. ' ^ 





In a rectangle, pairs of sides that meet at a point suggest that which we 
6all a ''right angle." However, the concepts of "angle" and "right angle" are 
more sophisticated tlian w£ can /evelon and use with kindergarten children. 



their boindari^ 



daries . 

13 a circle, and Figi-ire A represents a ^circular 



We 'distingui'sh among rl^iono in tenns of trie paths which are 
The boundary of, Fig^^re 
region . The boundar:/ of Figi^re 3 is a triangle, and Figure B represents a 
trlangvilar region . *Fi^ure5i C and D are each representations of rectangular 
regions , with Figure D reprtj-exitinfj the special instance Qf a square region . 

•.. Young childrer.'s earliest experiences with naodels^fef .geometric fi^re* 
'involve things such as balls; "round" cans and plastic containers; boxes / and 
the. like; or with toys^nd blocks that have such shapes. Some such s imple 
closed surfaces have segments as their edges and plane regions as their faces 
or bases. For inst^nce^ each eige oT the box i;epresented belov* is a segment, 
, an^ each face is i rect-^-ng^J.ar region. . • , • 




Altv^kiJiderJp^n chili: 
concern*. ^: of :_r3ie. trianrle, 



ve ar^proach'the ^tudy of geometric ideas 
:::rxie closed surfaces ^ and from ^hese derive 
re 'inrle, square*^ and their;assoc;ated regions^ 



''Bruce, you brought ?Jn- interesting set of gnimals today. As you talk 'about 
1 it, please^ hold up the mer.bers of your set' ^ne at ^ time, so that we rnay see 
each animal as yc^ teXr :.s ato^t it." "You ^-aye already made many new tri^ends 
in -the set of children in our room. Sill, can you nafme all the members in our 
set?" Aftfer set arjd nebi er h^ive been used infoi*mally for a period of time, 
children may be led natur'-illy to the idea tlat a set'may*have only one member 
, or 'even no members at, all . ^ 

: ~^ " ■ . ^ 

Familiar example^ of one? ne'-.ber sets Ziay be the set of ^'pianos in the 
classroom, the set of cloc>c^on ^ he .-all, the set of teachers in the class, 
or the set of,Aneri?ar. fl'jgc in t-.c roorr.. Ac for sets with no'members, 
reference^ may -be si^ie ti oets as the cet of eleph^ants sealed at^ the" 

teacher »c iesk ^'.-o. you refer to zuzh sets as the set of crayons in * 
crayon ::ont5lner ^r.er. there are no crayon^^ in, the box., 

Delilerately, have ed tr.e word "aet" almost to the exclusion of 
other words, s'^.ch 93 -rr.r, r_-cn, joj!lec|t .on, etc. Tkis w^s done to illus- 
trate the wide variety s> sit'_.ations to Ih'ich the term can be applied. How-, 
ever, io not concluJe t-at : .e .nter.tior. v,&3 to suggest that ^/.ords' suoh as 
groups; tranches., etc., not \e ^ccd, t:e/ chtt^d, he usved when it" is natural to . 
do so. ^ . * • ' - , 

You are encoura^£*i \v^t,c^^l t;:| .ce of tercs ^laturally . Although the 
g^aide rrvsy su^^ces^, ^'.tl tne 'ner.: qrs ^f the set o^ boys »in our clegs, stand?", 
* don't feel that yo*j '-houl-i -^I'-'^ys ' sa:? that, oor-etimes , it ie- best to say, - , 
"Will the "r oyc ytar/i?" In • rtcf , /j-. .^sr. trV so ha rd to Jse these terms in *" 
so T^5iy actlvl-i^.i 'h^t the;, ":ey : ec3-e, too artificial. - ' . ^ 

- As the scroti ,.t^or r.rogrcs.ces, set iercriptions should become iiiore 
exr.li:i^.' In^teaj of _'e:errlrj ^o tr.e set 3f rlopk,s.tn general, you may want 
to refer to th^ cet^ Df t-^^ll tlof^Ks on tr.e ottom ::helf. Thi^^jieed /or more ^ 
exact d£s?ri^;j»ion3^ nri/ letter understooO^f rom the following exai^ples: -When'^ 
a child is 3Tke:i ^o rrln,^ to.* the set red pencils on your desk, a specific . 
set^ of pencils "is I-lentirie-] ; V.T::en ao>ed to br^ng simply a_ set of red pencils, 
he may ret'^n -^Ti^* - -ny set of red pencils \r.ich he collects^ in the room. ' 

ACTIVITIES TO MELF Dh'/ELOP THKCE COIICEFTG : ^ 
sgr . ^ ^ • „, , 

The rl^^/ro..r- r.ts^ ih<Uy ^ fanil.ar sight in your ilassroojj^. 
Matpjpfals from ^t -v.y i -i .r^d for early jlc'^sions of sets of ohjects. In 
-l^artic^olar, the tet tf Ji-.ei may -o-t -e^ngf*^. Place the playhoase ' ' 
table and. oh'jir- .r. ;rtr/ t: ' -.r -r'Haren. Have a set of dishct, a' set tf 



ERIC . 



Chap^' 1 
SETS 



CffiJECnVE ; . To develop the concept ^of set^and th^^use, of set terminology, 
'including the" idea that a set may have bnl>' one member pr 
^ even ncmeAibers at all. 

VQCABULjb : Set, collection, member, 'set with one membe^-, single, set 
with no members (empty set). 



1 



A variety of materials, such as: books, toy cars, toy trutfo, 
blocks, pencils, crayons, sheets of paper, ^aiat brushes, 

'scissors, g^te boxes, puzzles, beads, paper* clipe, pegs,* balls, 

•playhouse furnishings, etc. 

A variety of matisrialE to be used on magnetic or flannel • ' > 
boards,, such as: stains, trees, fruits, aziimals, ♦storybook 
characters, models of circular, triangular, -«nd rectangtilar 
regions. ^ ^ ^ • . ^ ' * * ' w 

Magazine pictures : \family, automobiles, telephones, clothing, 
food ,^ 'toys, planes, trains, boa-^, and any other appropriate 
illttetr^tione of collections' of objects, '^toisybooks about' a 
Jamily, and ,others for making set references. . 



BACK GROUND NOTES : 

^— — I" ■ — > 

Set concepts can be effeptively deveroped^when the vocabulaiy" is used^ 

iTicldentally (but reasonably naturally!) throii^ghout the school day. Informal 

situations .occur where reference can be made to particular sets of pbjects and 

'their men^Ders. ■ For^ezample, '^illy, please put. your sat of blocks awa'y^ 

Children, ^will those of you who have blocks that belong to Billy»s set put 

them back?" Michael "lines up" with the set%f boys because he ^elongs there 

of is a member of that grou^. " ^ _ _ ^_ , 

As sets are introduced, the terms, member and members of a set, may come 
naturally into conversation. For example, "Here is a new ^et-i)f joo 
animals for the roo^' Jeanne, cgp you name all the members of^this set?" 
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silverware, and a set of glasses or cups available. Identify each of these 
collections as a set . 'Ihese' 'questions can te used as a guidf : 

Who bas helped t o get the ".alle read;y- for dinner ? ^ 

Whcit did you put on the taVIe '. ^platec, glasses, silverware, etc.) 

Let^s pretend thar we ^ re goinr to have . dinney an?! negd to get zut tahle ready^ 
Jim , w-'ill you put the plates our telle ? ^ 

Point__to one of tr.e plates. Pfik if z- is plate lelongs tc the set of dishes on 
the table. ^ Yes. ) . i . ' « 

John , what vculd you like -o p \ .-r: tr.e t ^tle for ^g? (Possilly the 
silverware,) ' ^ ^ * 

Ask if a iiartJ.cui&r kr.ife or f-r>. s-^oon celcngs to e set of silverware. 

Julie^ whet ret do ve still r-eed to put on the tacle ^ 'Gl,acse^. ) 
Will you please put a set of glasses on the ^atl^ 

!iOv is our tahle ready for dir.r.er " , Yes . ) ^ 
Let ' s ha /e ^oiae people ccine \c e p t ^the dinner . Can we call this a ^ 
too? Y^^^' ' ' ' ^- ' 

:laiae fo-^r crildreV. \o re t:.os^*v:.o t? ert nt the tahle. Ask if the o'jjfer 
children helon^ tc ^ e se*^ r.'.T.ed ""c e'"^. ' * * 

Finisn tl e 'disc .£si*or. :y Id^nt if ic-" lor: of otr.er sets in tne playrouse, ct 
heme, etc. 

lg-2Er5 OF A . ^ ^ , 

: elect a ct ry - .t f'-nily and read ihia to'tre class. ^ T-ome suggest long 
are listed he low: 

rlach, '/r^orie ^^r e -Jtor^- of ling " ^ 

McClosKey, "oh ert I_ Lay in !-!a ine 



-take rt'ay for I>jcklings * 



rlueherries for ?fil 
//ard, L:,rr.d 7re higgert h^ar * ^ 

^r.ionj Gene The Plant Sitter ^ 

■ tradition 'il ) Goldilocks and the ?:.ree Pears 

I » Little ped riding Pood 



Ciriderellf 



After reoding. *'e C-.r;-, • p e '-e ildreti ider.tify .-prioor, nets, desci"lted .in 
tre stcrr;,'. Vr er t.-c ". '^cr. ide.-.tified, the f tter.tiori ogrr„! e focused 
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^ upon the things that are members of each set The sets may range ^rom the set of 

buildings on a particular street to the set of people or animals about whom the 

story is written. Draw the discussion to a particular gr6up of people or animals 
« ^ ' ^ 

in the st^ory. Make references to, this group with questions or statements similar 

to the foUoving. ' 

Today#we read- a story about a family . ^- 

The family vag a group of people (animals^ etc. ) . 

Is that a ' get ? ( Yes . ) 

> * Who belonged to this s^t ? 

I^y^^ WhO' were th^| ^eyibers of this set ? (Members of the Bet should he listed. \ 

. Cut-outs of characters in th^ story may be used. Then have cl/ildren touch one 
member of the set, then another, <etc., to help reinforce the concept of ^members ' 
of i^set . Dramatization or the story may help them understand inembers . State- ^ 
mentff selected from the ones which follow may be adapted to your "^iJarti qui ar use. 



Karla, hame all of the members of the set of peopte (animals, etc.^) in our 
storjr. . ; ^ 

Yes, all of these are members of the set of, people (animals, etc. ) in our 
story . ^ . ' 

• I 

% 

f Wei sag that each person or t)\ing that belongs in the set^ i£ a MEMBER OF 
THE SET . * 1~ 

You children are members of our class . 

You belong to the set of children ' In our room . 

You are also members of the set of children who come to our school.^ 

children seem to have, difficulty remembering the story, *let them look back at 
the pictures in the story. 

•Call attention to the fact that there are different sets of toys in the classroom- 

We have many sets of toys in our room . 

-I^tVs look at the toys and name the sets » we can see. (Wheeled toys, boats, ^ 
dolls, blocks, puzzles, Lincoln logs, etc.) ■'^ 

Michael , what is your f avori-te set of toys ? (Boats. ) The boats are fun, 
aren^t iThey^ * . ^ - ^ 

Please put all the members of the set of boats on one of the tables* 
Martha^ what is' your favorite set of toys ? ( Dolls . ) , 

16 . 



Please put all the members of the feet of dolls on gnother table , 

- Did Miclapl find all the members of his set ? (Answer depends on what he did.) 

Did Martha find all the membercS of her set? (Answer depends on what she did. ) 

Ask similar questions about other sets of thirigs in the classroom [deleting any ^ 
\ reference to "favorite" sets in most instances]: sets of picture ,booHs, crsy°^^^|_ 
biocks/ beads, pa'ste sticks, paint jars, -paint brushes, etc. , ^ 



•Talk further aboyt the se1<s previoi^-ly us^d, identifying the members of these set's 
(e.g., the set of dishes in the playhouse; each plate, each cup^ and each saucer, 
I 6tc., is a member of this set). Then ask if the table is a member bt the set of 
dishes. f ^ * 

•Point out that som^ things are not members of specif led 'sets . For instance, the 
books ^ are net members of the set of paint brushes. Steve is not a member of the 
set of girls; the -trucks are not memt^s of the set of blocks, etc. Have chil- 
dren-point oiit otner objects in^the room that are not members of some set:s. 

SETS •rflTH A SniGLE ICTBER . '• " _ 

t 

Today , let ^ s have all the girls wfearing red dresses stand . 

All the boys wearing black shoes stand . (Continue with a variety of se't 
f descriptions. The teacher should be seated.) 

l22£ vi^^ the members of the set of boys stand ? (Be seated. ) 

Members of the set of girls stand ? (Be seated.') 

Members of.^the set of teachers stand ? (The class should react at this point.) 

fe8 ^> I am the only member o^^ ^jr^he set of teachers in this room ( assumin^^hat 
f^iere is not more than one teacher). 

Can you think of ajay other sets in our room with just one member ? (The ^t 
of pianos, the set of teacher's desks, the set of clocks, the set of 
American flags, etc.) 

Se'ts can have more than one member ^ such as the set of children in our room , 

i 

Sets can also have just one member. ^> . r t 



We call a set having just one member A SET WITH A ' SINGLE MEMBER .' - 

(The word 'Single may be new to most children. Discuss set with one |fember and 
set with a single ^e?iter as having the same meaning tc he.lp clarify .the under- 
standing of the term single.') . / ^ ' ^ . ^ 
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Mention 'other sets which have, a single member, s-uch as: the sat of 
swimming pools or playgrounds at a particular location in your city; ^the set 
of principals at your school; the set of automobiles that some families ovn, ^ 
etic. ■ ' , ' • * 

SETS WITH NO MEMfes : .THE SMPTY SKT . . ^ ^ * 

T - ^ , 

On the" day of this discussion the teacher might weai" a, piecd of clothing 
containing at least one pocket. It should be empty. (The children will 
search this pocket for a set of things.) Before the activity, select as ' • ^» 
"secret helpers" at least three children who have clothing with pockets. 
^ Place some small objects in a pocket of each child's clothing. JTell them . 
that they will be askecL^ empty tHeir j>ockets when, the game begins/ Afte^ 
the class is together, call the "helpers" up, one^at a time: Inform the ^ ^ 
^children that the pocAets contain s^rprijse sets and ask them to describe 'the , 
set as it is plac'ed on the .table. The^ following may be helpful:' 

Bruce , will you please empty your pocket for us? ^ 

Let's ' look at' the things ^rucje h^d in his pocket . Vfhat are the membys' o£ 
this -set ? (Paper clips, rubber 'bands , buttons, beads, etc;.) 

Repeat the above for each lof the "secret helpers." Make it amusing and ,fun 
by using the game idea. Afi^ter each helper has ^eniptied his pocket, select a' ^ 
* child to come upland empty the teacher *'s pocket-*. 

What are the members o£ the set of things in m^ pocket ? • (No member^ . ) 

You mean m ^ , pocket Is empty ! There is nothing in it . , , ' 

i . ~~ 

This helps us to Lhlnk about the set with no members . - ^ • 

^ We call a set havinp; no members THE MPTY SCT. 

Ask the children to suggest other examples of the set with no members^ but do 
not be concerned at this time if the idea needs further" derelopment 

« 

^ The following activity may be used as a variation of the previous one. 
Whereas the first procedure actually involved the removal of the sets from 
the pockets, the following is a game of "pre;tend." 

Before ^he lesion starts, prepare four boxes instead of pockets. .Select ^ 
•three children andjbell them that ea^h is to pretend t^at *the ^things -in the 
box given him ver# things tha,t came out of his pocket last night. The fourth 

box is empty, representing the teacher's ^pocket. 

ft 
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We are Ing to pretend " that . each of these hexes contains the things that. 
Mary, 'Michael^ Kathy^ an£ I removed from oui^ pockets last night . ^ , 

Maiy, show the class (he set of things you had* in your *poc^et. (E.g.\, doll 
^shoe, penny, bobby pin, 'and button.) » . ' i * 

What are the members of Mary* s set ? ( Class describes . ) 

Things found' in other children's boxes are described in a similar Vay. 

Nov / let^s see the set , of things 1 had in m^ pocket last nigh-^ 

Mark^ describe the members of tbis set . (Child Yinds teacher's box fempty.) 

You mean m^ pocket was empty ? 1 guess had nothing in my pocket last night . 

There 'wfere ri_ members in, my set: so l' had THE SET . * - 

ADDITIONAL ACTI^'ITrEg • ' ] ' 

1. ^ave the .children observe sets of objects in the room and de scribed them 

using the te'rms: set, member^ etc. #(e.g,, sets of chairs, tables,, crayons, 
paint brushes, pictures, blocks, , etc. J ^ ' 

* 

2. baily directions are given for moving^children /rom one activity to anofh^, 
for their participation in some special activity, and for dismissal. From 
time to time, use t^e new voc3bUlary to* refer to tl^e -group under copsidera- 
tion. For example, > ' ^ "| 

Will members of the set of girls wearing ribbons in their hair pleafee 
get their hands washed for lunch ? ' , ^ 

Will members ' of the set f boy^ we aring brown shoes bg the ^ first to 



£et ready to go t£ the library ? ^ ^ 

Will all the girls who are five years old pleage get rea(^ i£'£2. !}2H£'^ 

3. The set of . days in the week, the set of days we go to schqpl, the set of 
weeks in the month, the &et of months in a given season, the set of months 

f 

5 in a year, etc., may be jnentloned frrm time tb time as the calendsrr is, 

used. 'Ibie set of hands on a clock face may' be mentioned in connection with 
telling time. 

\, Initiat^% class pr.'ject of creating a science display with collections of 
rocks^ sea shells, leaves, butt^flies, etc^" I 

5. Preparation for, the work period; When selecting oip assigning wbrk*^ acjiivitie^ 
separate t!ie 'children accor<3lng to sets (e.g., the set of children who wish 
td p^^nt, the sit of children who wish to draw, etc.). Note: At a later date 



this experieribe may be used for "pairing" children with easels, brushes, 
> paper, etc. ' • 

^ D. Make perception cards using pictures frc^jj^magazines . Show these to the 

cl^&f aiid have children describe the sets of* objects- and name the members 
of *ea^h set. ^ ^ ■ ^ - * ^ . T ^ 

Have children cut out pictures and ijake their own cards. 

7. " Display wooden stand-up figures in the classroom and have the children clas-, 
sify the Objects, e.g.,\set|6 of farm animals, wild animals, conmiunity help- ' 
erS', members of the family^ etc. , JT 

6. Read Stories about people, ^animals, things, etc., and describe the sets and 
the members of the sets. .Also have children ^han^ objects whj.ch are not 
members of these sets. \ ^ J 

^ ■■ ^ ' ^ 

9. J[{ave children go on a scavenger hunt around the r(X)ilR Place about 20-25 ^ 
cut-outs around the room and ask the cViildreu to find them. Have them 
describe the sets they find. Let pupils who found none describe their 
set as the empty set. ' ^ 

. 10. Prepare "surprise boxes" which con1>ein different objects. Have children 

sort the objects- into ^ets and describje the sjsts. These, boxes may be used 
to develop other concepts in the, future; e.g., boxes of buttons may con- 
tain several different colored buttons* The children may sort these^nt'o 
^'*^e^ts of eacft eolor, sets of large buttons, sets of small buttons, etc. 

11. Give pupils envelopes or some other suitable container to take home and ask ' 
them to bring back a set of objects that*" they find on the way home or to 
school. Have them describe their sets to the 'class. ^ ^ 

12. itf^ a game of musical chairs and describe members of the set- of children 
with chair^, the set left without a chair, etc. " , 

13k The re^ may be a store in the room;* if so, 'use this as anothey approach to 

help clarify the idifea of ^ets of objeots, members of ^ts, etc. 

• * 

lk» ' Some children .may wish to paint or draw pictures of sets ,and brganize their 
* own "Set Pictures" or "^S'fi Scrapbook". ^ . , 

15. "What^s Missing?"- Place several sets of objects on a- table r- books, 
-blocks, cdrds, and scissors. -Ask a child to describe each set. j« 



Lori, can you describe 

• k ^ _ — =^ 



these sets for me? 



Yes , a siet% f books , ^ a set of blocl^s , etc ' 
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Now close your eyes while we remove one of the se^sV^'^t^^move the set ' 
6( books.) ' I * 

Look^ at the table again , Cbpi . Can you tell us Vhich set Is, gone ? 

' ^ ^ — 

This game can be varied by selecting dfffejrent objects for each game, such 
as ceramic fijul-es', geometric figures, things from the playhouse or the , 
store. Members of 'the class may al^o enjoy preparing the sets^d directing 
the activity. * . * , ' ^ 
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Chapter 2 
RECOGNIZING geometric' FIGURES 



OBJECTIVE r ' To hel^ children to recognize geometric figures (circle, 

rectangle, triangle, and square), and regions bounded by such 
figures . , i ' 



VOCAHJIARY: 



Circle', rectangle, triangle, square^ figure, inside, outside". 



_ \ on, side, edge, region, solid. 



ar|, 



MATERIALS: 



Geometric figures (curves' and regions) made from wire, string; 
pipe cleaners,- paste sticks, sandpaper, construction paper, 
felt or flannel, 'yarn, straws; box* tops (circular, rectangular, 
and square); triangle from rhyijhm' instruments; rings; macaroni; 
fruit jar rings; plain, round bracelets; rope; flannel bo'ar'd; 
pegboard, pegs, rubber bands. or elastic* thread , styrofoam. - . 



BACKGROUro NOTES : 

Children learn to recognize the shapes of objects about them, 
identifying those objects shaped likie triangles, rectangles,*- circles, etc. 
Tbey may 'becoDie^ acquainted with these shapes by moving their fingers around 
the 'edge of such objects as a domino., a card, a record, coins, and cut-outs 
from cardboar^'^%^ plywood. Throu^. such activities, they begin to dib%lnguish 
betweerr thQ object\ which .have a feeling of roundness and those which have 
corners. . The children shc^ild* discover that the objects which have comers ^ 
also have* sides;* that, an c5bject having sides will always have more than two; ^ 
and that t^ie object will have as many sides as it has corners. -Children ^ 
begin to associate the idea of triangle with g 3*sided object, circle with 
a'n object that^s round like a coin, "and rectangle with an*object that has 
*'four sides and corners' like a sheet of paper. 

* * - , •' ; 

Activities are designed tQ help children to learn to distinguish between 
a region, its boundary, its inside and it^ outside. 'Blocks and dtjler solid 
models can be used to advantage when distinguishing regions (faces) from 
boundaries -(edges) . . 



ACTIVrriES TO jlELP DEVELOP CC^i 



OF CIRCLE , RECTANGLE , TRIANGLB , AnI^ EQUARE 




Have availa'ble many familiari o'&jects from the playhouse, store aftd other 

^ ^ A \ \ ' ' - 

places ill the room (e.g., blocks, \\plate^ boxes, cans, wheels on toys, records, 

V X ' \^ V ^ 

books, balls, elc»). Provide opp'qrtuhitiesi, for the children to handle the 

\ \ \ 

objects and discuss their shapes. \5?hese experiences should belp the children 

* ^ \\ \ 

distinguish the relationships among\^e6metric curves, regions, and solids. • 
Begip the discussions with familiar objtectg and gradually introduce the idea 
that the t'erms circle, jr^ctangle, and ^ triangle refer to the edges of the solids 

When a child* looks for orje of th^'^cuWes, say a rectangle, he is most ' . 

likely to find examples such as the ba'^fe of a block, a cupboard door, the tcfp ' 

of the table, or a pane of glass ir> th^\wi-«dow or door. Each s-hows not only 

a rectangle but also ito interior. AgaiiH, yith each region emphasize that it • 

is the edge that is a rectangle. \' - 

\ . ' ' 



USE OF REGIONS ^ . ^ \ 

" ^ \ * ' 

Before the clssa ai^rives, place around the room se^reral construction paper 

models of regions » Have' all of the cl:iildr:en seated for this lesson. ' 

■* ' * \ * ^ 

. 'H^ going to play a_ game . (Hold up a circular figure.) 

I want to see hov quickly^ you can find two f igures that have the same 

' s^*^P^ the one I*m holding > 

They may be tHe same size or they may^ be\ larger or smaller than this one . 

" ^ejy may or may not b£ made of the same colored paper . 

Do not mention that you are holding a circular figure. Some chy.dren may 
call this clt-cular region a circle. At this PQ&t, do not make an issue of 
this . ^ However , merely r^fer to it as a pircular shape or a cut-out ^whqse 
"border" is shaped like^a circle. ' . c • . 

Repeat the game using triangular and rectangular regions. 
H|ive many types of triangular regions represented. Have the re'ctangular 
regions displayed in varipus positions, and be ^su^e to include some rectangiilar 
regions tha^t are square . ♦ . , . 

•The following activity m^y^ be used as a variation of the> previous one-. 
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Have several felt models of regions in a box on the table vith the flajinel 



board . 



1^ 



Iiook at the figure I am placing on the flanpei board . 
Karla, .see* how quickly :^qu can find four figures ^ in the box that are 
. • shaped ' lil^e the one 1 put on the board " 

When figures are' located, see if they can be identified by members o'f the 
class. Put these- figurrt on the flannel board. ^ - ' - 

Repeat the game using other regions. 

Give the children seven circular regions of the same size to ^arrange in 
designs. They may be delighted to find that if six are arrsiriged in a ring, , 
there w'ill 'be room to fit the seventh in the centef. 

Make available colored disks of various si'^es and shapes. Let the "children 
paste these on sheets of Manila paper, ftewsprinti or brown paper bags from 
the grocery store to form designs. ^ 

tfsing geometric regions, 'start, various patterns on the^ flannel board, and have 
pupils continue them, e.g.. 






Fonn similar patterns using kindergarten beads, macaroni, straws, blocks, 
paste sticks, etc. ^ . ' 

• Cut various- figures from colored -construct ion paper and have children paste 
them on a^ larger sheet to create a pattern design,. For^Variety, these can be 
done on long rectangular pieces of construction paper • ^ " " . 
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% ,Some children may lenjoy drawing sfnd coloring regions. Then thej: may cut and 
^ paste them* to create ptttem des igns . j , . ' , . 



• Some children may need other experienced to -help, them identify -the various 
regions. Ilal^ man:^' cardboard mo'dels^of circular, rectan^ui&r ([including 
square) and triangular regions. Keep the models in a ^tapping bag. Let the^ 
child reach in, choose a model atid without removing it from the bag, move his 
fingers around tHe edge. Have him describe theyfcodel and identify it. Then 
let him find other siodels 'lihe the one he ehosi. Now have him find models 
d>iff%rent from the one he chose and use the ^me method to ^ee if he can 
identify them. This can be svccessful asy^" team activiiiy using >onei child 
who can identify all of the regions and another Vho i^ having difficulty. 



CCTRVES 



/ 



^On the board, pl-^.ce at random models of circles,^ ti^i^Hjll^les*, rectangle^ 
and , 'Squares . Do not <jrovd the Models. Include different siies and colors. 
These models are to te cut-outs rather than regions. AH of the figures 
except 'the circle .Tfay be easily made from vire^pipe cleaners, str,aw6 and 
elastic thread or ci^nstri^t^tion paper. For models of circles, you may use 
fruit jar rings, plain ro'^d bracelets, ctyrofoam rings, embroidery hoops, - ' 
tires from ^heel toys. ^ . , 

You sr.o-^d star^ a display ir.at includes only five or six models; 

then over a period of time Include a greater nmber of models, as illustrated* 
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Watch what I choose f r'on the coerd . 



' i stop , I vill poinz *io someone to come and take off the one^ he 

thinks I should -take nfext . ^ * Z ^ . 

Without another word, take' 3-G-ircle . a-nother circle of a different color, and 
another of a different size. - Select a child to remove the next shape. If he 
doesn't pick.another circle, say, 

No , that is not vhat vOuld have taken next. 
Jim, ^ shov us vh^t you vould ^ave chosen. , 

Put the cut-outs hack. A£ain remove circles of different size and color. ' Have 
another childi remove ^he next shape. At no t-me call^ thes^ figures circles. 
After a few such experiences, explain or let a child explain vhat i'fe happening 
to any child- who has not vet fig'-jred it out for himself. If the figures are 
called circles, agree but do not lorce the vord at this time» The child 
doing the explaining may say that "they are al^, round". ' l' 



Th^r 



Then let one of the children pick out thjree models' of circles and select 
child to remove the model he thinks woiold te choaen next. 

At another time, use the same models and remove the ones that are triangular. 

r 

At another, time use the same models and remove some members *of the set of 
rectan^^ar models. The^set you reriove may look like this: \' 




From the set tf rectangular models, remove the set of squares. Ask how these 
models are alike and different from the mem^bers of the 3et of rectangular models'. 
(Intuitively, the children should learn that squarea.are a special kind of 
rectangle.) 

• Have on display models of circles. Ask if anyone knows the name of the figure. 
Supply the name necessary. Let the children run their fingers around the 
edges, of tne models. Ask the ?hildren^fcf i nd ob .jects in the room that are *^ 
shaped like a circle. Ask ther. ti tell about objects outside the classroom 
that a»re shaded like a cir-jle. ♦ * 
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Similar activities can be planned using models for triangles and rectangles 
including spedial rectangles called squares. 

. ik ' .- ' ' . 

Models^Kr trianfeles and rectangles can be made from the materials previously ' 
,nientione(}. However, the pegboard vith pegs and ^lored rubber 'bands or^ ' 
elastic thready is^ very' satisfactory You can display a model of a rectangle 
or triangle 'and have children ^make models like the one you made. The triangles 
from the rhythm instruments may be used as models . • , 

Provide opportunities for the children zo manip'Hate squares and rectangles 
that are not sq,uare9 to help ^hem distinguish cerveen the two shapes. 

Have children select all the squares from a set of rectangular models. Point 
out that the sq-aare is a special kind of rectangle. See if they can tell vh.y 
this is true. 

There may te many ocjects'^in the room that are sr.apei like circlea^ -triangles , 
squares, and rectangles. Give the children ample practice identifying'objects -^^'^ 
shaped like all of tr.ese. Whenever cossitle, reinforce the idea thiat the ^ ♦ 

te^ rectangle, triangle, etc., refers to the edges of the shape about which* 
we are talking. The figure is the outline. * 



U£E OF SOLIDS 

In 3 bag, place^ some solid geometrl-C fig-^res (square, rectang^alar, 
triangular, ^^nd s-ircular) . Wooden models are yery good; ' hovevec, other 
objects may prove equally satiofactor;/ ''coxes, cans, etc.).. Hold a nevsijaper 
between a child 'c eves and hands. Ask him to reach in, pick outgone objects 
feel it, and tell what shape it is. This same procedure may be changed by ^ 
asking the child *o feel fdr snd gick out a designated shapp. 

9 * 

* ft 

J'rom a set of rectangular shaped boxes,, have' a clild 02? children to pick out 
all- tlTe S(^aare boxes. ^ ^ >^ 

if your- floor is tiled, .call attention to th« square regloi^iS that make up the 
tiled floor. 



Geometric fig'ares cut out of sandpaper help reinforce Vne "feel" of "£he stiape 
f&r some children'. 

Continuous^eviev experiences m.ay help^the cr.ildren gain a better understanding 
of geometric figures. ' , " 
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USE OF REGIONS AND SOLIDS ^ • V* ' , 

« 

^ * Befoce the children arrive, put different sized circular, fectarfgular, 
and triangxilar, shapes (tlocks, coxes, cans, and circular, triangular, and 
rectangular felt regions, tagLoard cut-outs, etc .); around the roomii^ 'When 
the children are seated, hoia -.p a -^rculir i'ig^are» Have the children identify 
it. Give them about three minutes to see how man^.' circular objects they can ^ 
find. Kold up anothe,r' geonietric shape and proceed as before.. Cojitinufe until 
all the shapes. are used. * (B^ sure that some of thB rectang^alar shapes are 
sqtiare.) 

From where they are seated, have the children ♦ visually 'check to see that the 
^ght shapes have teen-fo^ond each time. 

• P^ut an object into lag and descrite it as to shape and use (e.g., it is 
circular in shape. Zz is hard^ smooth, and rather flat. Food is put on it.). 
After a child g^uesses «hat is in*\he bag, he may feel the object to determine^ 
whether or not he still thinks 'he" has made a good guess. If he is not right, 
let another child guess and then feel the object. Some objects mi^t be: a« 
small block, e plate frop a dollhouse, a small drain, a paper cup, a cracker, 
etc;; Some Children maybe able to describe to the 9ther children the object 
or model that is m 'he cag. 'The models co^^d include some of the smaller 
tagboard and construction ^aper cut-outs, triangle from- the rrc^thjn instruments, 
etc* ' * ^ 

• '^I^mMhinkir.g Of ..." 



i*rr^. think i: 



tl sonet-ing 



It ik shaped li*r:e a triang^ ar,d is made of ^/ood 



ft 




V£ thinking £2 
It is made of '^eta 



rianfr^la/-snaped i lock . ) 

,n£ that is shaped, like a rectanKl.€ . 



What is It? "(The tray of an easel.) 



► ^o "^^einfv^ce the ctncer* 
position in vr.ich it is 



a recta trie .s a re-; tangle regardless of the 
use m.any models of recta?*g^ilar regions Of 

Dr colored construction p^per and place i>n 
•"'different positions on the floor, or lull-qtin board, e.g.. 
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One by one, ask v^ious' children to find a figure shaped like a rectangle and 
place it in front of him. ^ 

The figures that- you chose vere put on the floor in just any position . 

Did it make any difference how they were placed or vere they ^ill all 
shaped like rectangles ? * • 

Pick up your rectangular shape and put it dovn in a different posi.j:ion . 
^ Is. f ig^e gtill shaped like a_ rectangle ? 

Nov pick up ^our rectangular shape and turn it over , 

Is the figure still shaped like a_ rectangle ? - , 

✓~ 

The above procedure might be used for triangles. Here again, it is , important 
that many sizes be used and that they be placed in various positions. 



J 






♦ Display models of each of the fig-ores, zXrole, rectangle, triangle,, and square 
ill various positions. Call on one child to' identify all of the f igtires . If 
he is successful, he is permitted to rearrange the figures and call on a 
classmate to continue the game. ^ Children should be allcFV^ed to manipulate the 
figures if necessary and to make the correct identification. 

•Reserve a section of the bulletin board or some special part of the room for 

t 

displaying models and designs thai: vere created as the children studied the 
geometric f ignores. They may have made animals, toys, people, mobiles, etc., 
using various shaped regions. > ^ 



IKSIDE, OUTSIDE , AND Q^l ^ ' 

Many activities must be provided whereby children learn to distinguish 
,and describe roints or locations according to whether they are ii;gide , outside, 
or on a given circle, 'triangle, or rectangle. 
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Jtokte'-^a* rope circle on the floor ahd have ^the, children stand around it. Ask' 



one or two pupill who understand the meanirigs to help you demonstrate your 
directions for ins^def outside, or on. ^ , — ~ 

S^P^ INSliDE the circle . ^ 

Stand W the circle . r * . ^ " 

' ^and ^ OUTSIDE the circle . ' • 

► ilfter the helpers -return to the group, tell the class that you are going to 
Sive some ^ick directions and they are not to let' you fool them. 

s*" stand inside the circle. ' . 
B stand on the circle . ^ 

rs, -6tand outside the circle . • " » - 

rls stanJ inside the circle . 

r 9 

Girls stand outside the circle . ^ — 

Gj.rl5 stand on the circle . * j-^ . ' 

• Everyone stand on the circle . 

Jirn^H Jack, Susan, and Mildred stand inside the circle . Etc.~" 
Everyone stand ^ outside the circle . * t 

Later this co^ild be used as a "Simon Ssfys" 'game. 

• La^ge geometric figures might be formed on the floor by pulling yam taut and 
using masking tape to hold the corners in place. Inside,^ outside, and on 
games and directions can be used with these easily seen figures. 

tJsing string or yarn and chalk, make a circle on the floor. Each ^hild will 
be given a marble as he is seated^round the circle. From where he si'ts, or 

> kneels, he gently rolls his marble^ tj)ward the circle. As his marble stops, 
he calls out its pogition with respe^^t'to the circle: "inside", "outside''^ 
or "on". After each child has had his turn, have all the marbles "outside" 
put into one set, those "on" into another set and those "inside" into tlie 
third set. ..(The "on" set may be empty!) , — 

• Later in the year: After a study of ^comparison and or(ier, thj^ activity can 
be repeated and the children can decide which set has the most members and 
which the' fewest. These sets can then be ordered with the. set with fewest 

'--mei?ibers on the left, the, middle set next, and the set with the most- members • 
on -the right. Pairing can be used to decide the' order if there is any doubt. ' 

•Ask the children to stand around a circle made of wire, yam, clothesline or 
a hoop and take turns tossing a beanbag into the circle. . HaveJ!!aach child tell 
whether the bag land» inside, outside, or on the circle. ' < ^ 
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This game could also be used 33s an' out -df -doors activity basing a tire, hoop, 
or rope for the circle. ~ 
•The concepts 'of inside, outside and on can te extended by "Let»s Pretend'' games 
us ing^ children and otjects-i W-th a h^ala hoop or iai^ model of a circle made 
Of rope, pretend the class is at a rodeo. Place the Itoop or rope .on the floor* 
' ar table. Havef^'^Ceisgh-ur the snail rubier or plastic ^ovboys, women, children, 
ann^men in o]^eT occupations in a bag so th^t each child mf reach in and 
quickly '|>ul/L out an object. He vill then plv the part of'tr.at figure. The 
cowWjrs ckn go ingi^e Tne circle with the horses to be ridden, ^e of ^ the 
""cTCii^n can, sit on the circle fence, -and the others c^n stand where 

wish outside the circle Vnile the rodeo 1? in pro^ress^. ' ^ , 

• In anothelr "Let's Pretend" g^.me, the children micUt -o to thi? Circus. SmaU 
plastic or hibber cirgus animals could be put in :^ tag 'nnd e^iCh child „would 



«ct the part olS the "animal he pulled from ,the teg. Ea^ch animal voiold go 
inside the circ'A rin^ss it was his turn to perforin. The children who were 



not playing tne pak of an animal vo'old/.atch from outside the ring., 

* \ * ' " 

'Give each child a 'Ax 12" sheet 'of paper on which is drawn a circle, a 

rectangle, and a tr.arikle- A'Isd give each a small ocje^ct (small plastic car, 

animal* from farm set, ^e W ) . Ask oacn to descrxle has toy to the others. 



Give directions sucr. as: — - 
Place your set INSIDE the circle . ^ 

Place your s'et OU the tr, angle , • ^ ' _ ^ - 

Place the set of cars 6uTSIDE the rectangle . ^ ^ 
Place the set of rigs ON the circle . 
K possible, have some of the children give^ directions for'rlacing the objects 

• Mauy singing: games call for a c.rc^lo. Ca^l Atention to '.he group forming 
the circle, iv:^ child vr.o is inside the circle, and^ those who are .outside 
t^e circle'; 

Some of the^ games ^are: "Froggie in the Middle", ^The F-.rmer. in the Dell". 
"Bow Belinda", *'In and Out the Window", "hooby Loo"_, "The Old Brass V/agon" . 
an^ "Hokey, Pokey" . 

Circle games can be used in the same mrinner,'e.g. , "Erack, Duck, Goose'A and 
"Drop the Handkerchief". 
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ADDITIOlftL ACnVITIES 

^ny.^J^purtunities ^ay be provided whereby .e,hi Id r en will see geometric ^ 
figures ana objects sliaped like geometric figureg.in different positions and, 
under varying circumstances. A few ideas for activities of this type axe . 
suggested here. 

1. Have one child 'draw one of the geometric figures- on the chalkboard. Have 
anoth^ child draw a different, fig^are inside the first. Have a third 
child draw a' different figure outside the first figure. This may.be a 
good way to review the figures. 

2. Place yam or elasticr thread on a pegboard in the shape of a Christmas 

- . tree. Have available regions of various shapes that wiU be decorations 
and some solid geometric f igures*'that will be presents. Let the children 
' ' place the decorations either inside or on th^-- tr«e' and the presents out- 
side the tree. * • V . , 

3. Have several-^models of the various shap"es arranged in a circle on the 
' floor. Ask one child to* step inside the circle.^ Blindfold him and ♦ 

spin him aro^jnd. When the blindfold is removed, he is asked to identify 
the fig^ire in front of him. Then he must go to the display board and 
find a figure having the same shape. _ ^ 

Make a box 'paving all edges h inches. Brav i^arious shapes on the gide^. 
Let' the cnildren roll ^he box and identify the sh^pe which appears on 
top. The child 13 ^en ^3ked %o match tbe shape with the same shape on 
display. 

5. When Ihe children.enter the room, pin a paper region on^each one. As 
the day progresses, have all t>« children wearing rectangular regions • 
engage In a given activity. Have special activities f-or the ones wearing 
circiolar, triangular, and square regions. . * 

6. Some of the puzzles may provide opportunities for the children to handle 
regions and -feel edges. ^ 

'> * 

7. You may use riddles to have the children locate objects of a particular 
shape In the room. 
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8. Have circular and f^ctangul^j^^^ns^ut ilito tvo carts .v# Place all • , 
^ 'of the pieces in a box Let each^ child reach in the box ^nd select 'sr-' 
^ ^ cut-out. He must then find the child^ who has the piece tY)ai will fit 

. with his 'to make one of the I'egions. This activity may bemused to find 
a partner when going for a valk, to the playground, to the libr^, to 



the auditorium^, etc., e.g.. 




10. 



9. "What is Missing?" G^me 

Put foior figures i;i' a rov on th^ magnetic board. Have the children 
. name the shapes in order from left to right. As they 'close their eyes, 
the teacher removes one of the r?giares. One child mu^t tell which one 
is missing. This may be continued for a I'ew minute^ using different 
arrangements of the materials. 

The following books may be used as motivation or as an iAtroduction to ' 
the lessons in geometry. Pney should le reread several times during the 
year to strengthen the concepts and to encourage the pupils to beeome ' 
tuore aware of things around them. Tr.ese books may also stimulate the 
imagination. # 

Bortdn, Helen " Do You See What I See? ' * ' 

Budney, Blossom 
Kohn, Bern i CIS 



Schlein, Miriam 



\ ^ ' ^^^s Is Round 
) Everything Has a Sfiape 



Shapes 



I 



I V 



ERIC 



Ifi 



\ , . . • Chapter 3 ♦ 

— • • 

mSON OF SETS 



To help children understand that sets may be compared "by 
pairing' their memlJfeas an^J tjiat the size of the members j,Q 
the sets is not relevant to' the comparison. ^ 

, *To develop some^ ability to ^escribe the results of pairing 
• by using the terms as many members as , more menibers -than »and 
' fewer member; 



YOGABULARY; Pair, match/as many\s^ equival^t, more than, fewer than. 



MATSOALS: ^ A variety of set materials such as: paint -briiehes,* paper, 
» » J 

crayons, t^dols, name cards, objec-t^ for^magnetic or flannel 

board, paper clips, * button^ bottle caps/ blocks, rhythm 

instruments, spiall "toys , gmall animal$, pegs from peg "board, 

. <\ 

•yarn^ spoils, bags, dominoes,' perception cards. 



BACHGROUKD NOTES : _ " 

The puoces's of pairing - j-S applied to- members of set^. It is a process 
whereby a member of one 3et «is* associated with a memlDer of*another set.' When 
we afek a child to^ pair the members of two ^ets (in so far as -It is-possible 
to do>so)', we wanJ; him tp associate members of tlje two on a one-t>o-one 
basis. The basis for pairing is quite arbitrary, and ^ny -member of the -one ^ 
set may be pai^d (associated) with any member o^ the other set. Notice that 
pair is used as an ^ive verb, and not as sp'noun, as in the expressij^j^^ 
pair of shoes," etc. Intact, you shc5uid avoid using things like "a pair* 
of mittens^ or whatever Ifc^ developing the idea of pairing memters t>f sets.f 
A more appropria^S^^ea to'^JseJmight l^e. that ^f "partners," "if this is- a . 
faii*liaf one to children. This is suitable, however, only if partners are ; 
^formed jDy associating a member if one set wi*h*% member- of another set.. ^ The 
purpose of using "pairing" in this iiestri/cted Sense is to give a, ^asis for 
comparing two sets >y indi^^ating whether one set has exactly a£ many members 
as another set/ or whether it has mogg^embers t^n another set, or whether 
it, has fewer Members 'than anothejc/^t. 



^ We al«d use the word match in a special way that is distinct from other 

connotations that children may have foi* this word. We say that two sets 

Piatcl! — or that thfey are matchirtg sets --if the members can be paired bn 

a one-to-one basis 'and there are no members "left over" in either set. 
*■ ^ ' , 

Several of the, activities suggested in 1:his section will be facilitated 
it children are able to distinguish left fro^right*. This ds not a mathe- 
matlcal ability, of tourse; and you will wish to d'evelop^it independently so 
tha't children can apply it to their mathematical learning. If the alDiJ-ity to 
distinguish left from right is developed in conjunction with the presentation 
of mathematical concepts, the child's attention too often is focused on the 
mechanics of the activity rather than on the mathematical cdnt^nt .involved . 
If some children are not able to distinguish between left and right by the 
time you use some of the suggested activities, you will need to circumvent 
this by pointing out e^ctly. where you want thiigs placed on a flannel board, 
etc.: "Put 'the members of one set here (pointing). Put the members of tHe 
other set there (polnting)l*' "Put tjie membersV)£ one set on this side (point- 
ing). Put the members of the- other set on* that sid^ ('pointir 

. AdrrVTTI^ TO HELP DEVELOP-^rSsE CONCEPTS: 

^ — ' ' 7 — A- 

AS MANY AS. • 

Use dally' activities to Illustrate pairing the* members of one se-t.wTth 
members of another s&t, -Be sure to have children identify the sets^ before 
beginning the activity . For example,^ pair the,, pupils with sheets of paper 
^for art activities,, or with rhythm _ instruments, toys', etc.-," asking^ » 




Is^4jiere a sheet of paper for each child ? i 



3 there child ior each sheet of paper ? . | 

Is th^re ta ' child for each instrument ^ ( or toy^ ? _ " ^ ' 

ig. "there an instrument (or toy ) for each child ? . *: 

Daily snack flme and claSiS parties offer a weaVth of opportunities for 
^ pairing; napkins with straws, favors with refreshments ,' refreshments vltli 
^a^e mats, place mats with children, etc. ^ . * 

• Select a child to place a' set of objects on^tfae left^side g£ the magnetic or 
flannel bodr^. (See P^gjlre 1.) -Limit the objegts tcT be used since the 

. members of two^ sets will^have to be paired. Have the'^clas^ describe thelEt. 

^ the rl^t s^ide of the board*, place another set with ^ many^ ^mbers as th^ 
first set. JHave this set desci^lbed too. 4 ^ 
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Picture !• 



Picture 2 



' ^ Ii2i ^€^V^ two sets on our ^oard T (indicate. ) ^ (See Pic^ui;e 2.) 

Let^s see - if there ' ^e^ MANY MEMBERS iji one set AS thojre are in the other. 
Who can ghov us hov ve ' might' do this ? 
* Extf-ore with the children whatever procedures are -sugges^ted, giving particu- 
lar attentiorf to the idea of pairing. If rro one suggests' the essence of this 
idea^ou will need to do so. Regardless of wJaetherAt is suggested by the - 
chilft^en by you, emphasize the nature of the j)rocess in a^^^fay such as this-: 

Jdtii, you' pick ( choose, take, ebc. ) a member; of the set of shapes and put it 
her^ (pointi'ng to a spot c^ose 'to the "top 'center" of the fl^nnel board). 
Suej you pick a member of the set -of ^ruit and put it there '(pointing);* next 
to the member that John picked . Good. ^ . ^ 

You have PAIRED ^ a MEMBER of th^et of* shapes and a MEMBER of the set of 
- fruit . . . ' ' ' 

Can we pair more* members i-i^ this way ? 

— ^T-/ .^^^ , 

Maria, you may pick a member of the , set of shapes^ 
Tom, you may pick a member of the set of ffuit . • 

PAIR the members and. put them here (pitting to & spot below the^members 
paired previously)* ' * . ' » ^ 

Continue. in this way with the rest of the memb^s. ,Then, when all memtfers^ have^ 
been paired as in 'Picture 3, ask queatiarts such as these: ' 




^ ^^Hs each shape paired wit^h a piece of fruit ? ( Yes . ) 
Is.^tgjCh- ^iece of fruit paired with a shape ? ( Yes . ) 
' ' ^Now we know thaf each set ha£ AS MANY MEMBERS AS the other set . 



The set s>t shapes has AS MANY MEMBERS AS the set of fruit. 
The set o£ fruit has AS MANY MEMBERS -AS the set of shapes. 




< Picture 3 

Have other equivalent &ets ready to use. ' * 

Let ' s ask , B111 , Kaihy , end John to , play the game . 

Bill , yoti can choose a , s€|t of things' to gut on the left side of the board . 
Kathy , you choose set to put on fbhe right . ■ ' *- ' ^. 

Nov , John, will yo yi "pair the members of the two seta ? 

Repeat this game until, each child ha^ had a turn or a& loqg as^ interest is 

maintained. Each time,^ emphasize that there are as many taemb^r^ in on€ set 

> " ' 4 " •> e 

as there are in the other. ^- % 

In due course of t»ime you will fin^" it convenient to brin§ 'into conversa- 
tion several terms that ^epply when one set has as many-members as another se*t: 
' match, matching , equivalent . If* one set has exactly as -many toember^i as another 
set, you may say that: - ^ 

> the two, $ets *MATCH ; 'or th'at'^ * ^ 

< they are MATCHING setsr .or^t^iat ^ 
' ^ ,the two sets ar^ EQUKAj^iEW?^ or^ that ^ ' 

* ."they are EQUfVALENT^ ' sets , / ^ » ^ 

^Your introduction and use of such t^rms- should n^ be f oAed or hurried. ^ Ma jor 
* concern is with the^ concept tjjat is f ir^tT expressed by the .word^as many 
members as. The ^vocatulary of match , Ifygtching and equivalent should be used 
only to the extent that these words facilitate the development of Uhat concept. 
It is important that children understand you:/ u/e 'ofHhe^terms^ but it is not 
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''p^xMLlcOlarly' ' in^rton^ or necessary that children ^use tjae terms readily in 
their own conversation. It is sufficient if children understand a question 
such as, "Do the sets match?" or "Are the sets equivalent?" It is not essen- 
tial that chiiaren themselves be able to say, for instance, "The set of blocks 
ife equivalent to the set of dishes." 

•The following activity may be terminated at A, or it may be continued to P, 
or it may be continue.d to C. ^ One day you may wish to go onl/ as far as A, 
and then on later days continue to B and then 'to C. 

Prepsfre in advance boxes, bags or envelopes containing two types of set 
materials (bu^-tons, small -blocks, felt cut-outs, small toys, etc.) for each 
cljild. Be certain that there arenas many members in one set as there are in 
the other. At this stage, the children may be more successful if -ftie setst 
contain no more than ^ix monbers . ^ • 
Begin somewhat in this way: 

I ^lave put a set of f la^fe on the left side on the magnetic board and a 
sefc of ducks on the right . ^ • ^ 

Glenn, will you pair these, twQ sets as we did the other^iay ? - 
Is there . a flag fiPr each duck ? (Yes.) 
Is there a duck for each flag ? (Yes.) ^ 
Yes, > there are as many members in on^ set as in the other . 
The'n proceed with the boxes, etc.', of prepared Materials. 

^ Today, let us PAIR members - of some sets that I have put in your boxes 
( envelopes or bags ). 

"Now, let*s lc5ok inside the boxes ( bags, etc . ) . 

' What' different kinds o? objects did you find ? (Have them named. ) 
Yes, yo^ Have a set of ^ buttons ) and a 'set of (blocks) . 
Take the blocks oul and £ut them on the rigbt^ side of your desk . 
Now, gut the buttons^ on the left^^^j^e of your desk . 

Now, paip members of your set of blocks wi^h the members of your* set of 



buttons . 



1^ / . 

Is there a butt^ <or each block ? (Yes.) 

Is ^ there a block for each button ? (Yes.) 

\re there AS MATiY members in one set AS there^re- in the other? (Yes.) 



• you sure ? 

Were^'there an^ buttons left over ? tNo. ) ' 
Were there ony blocks left ovey ? (|o. ) 



when ' the members of cpe set ar,e ^ired with members of another ' set end 
there are no members left over , Ve ' 4ay that the sets MATCH . 

Do the sets of buttons and blocks match ? ( Ye s . ) ' 

Hov did we find out if tr.e set of buttons had AS members AS the set 

of blocks ? ^We paired the members of the set of buttons with the members 
of the str^t of blocks.) 



We ma^ sa^ that zhe set of buttons is £QUE\^ALEI^ to the set of blocks . ^ 
This Taeans that the sets match . . ^ 

Each set has A^ VS-lTi members A^ tb.e other. 



•The above activity may bemused during free time. Children might enjoy 
selecting, eets of, ^heir own. Simple seta can b^e formed from: sriapes of 
various colors of (;on£:tr^3tiDn papet, pegs from pe^ boards, bead-s , pieces of 
yam^ small farm aninals, sr^U. cars, trucks, etc. 

'•Place five chairs in .a row. S'ilect five-children and ask them to be seated 
in the chairs. Point out that t.-^ie children" are pa^^jiefl vith the chairs and 
that there ar^ ^ rr.any childreji as there are efl^irs and there are as many 
ch^airc'as t:.ere are Cr.ildrer. . T.^e set of childrerf^'is e^ivalent to the set 
of chairs. • 

♦ , ' ' ' 

•Ask children to show that they have as man:^' ^fingers or> one hand as on the 

other; stress tnat t.-ey cannot c-yunt the fingers but must shov you. If needed, 
suggest tr^t they ps:.r their fingers ty putting tne finger tips from opposite 
hands together. Th'^s, each finger is paired ^and there are no fingers not 
paired. Ti.e set of f^n^:ers tn the left hand as many members as the set 
,t pf fingers on tir.e nrnt h'^ni. s 

•Have the cb:iliren p^ir the fingers on one of their h^ds vith the fingers on 
* the hand of, a classmate. 



•Your children arfe probably familiar with the story of "The Three Bears". 
RfereacL or review the story* Then ask* questions such as: 

Waa- there a bovl for each bear? 

Was there a bear for -each bovl ? 

r Was there a chair for" each bear ? 

Was ' there a bea^ for each chair ? 

Was there a bed for each bear ? 

Was there , a bear for each bed ? 

What can" ve say about the set of bears and the set of bowls ? 

Yes, there are &£ many meiabers in the set of bears as there are in the^ ^ 

set of bowls « ' < , __ 

The sets match> or are equivalent . 

Ask similar questions about tne other Sets. For example, , 

Were there 2£ many people in the story as there were bears ? 

•As the .children ere seated, give each ^a set containing several members. (Have 
a different nucber of i^emters in the sets for children* sitting' side by ^ide.). 
Along the length o'f the floor mat, sostter "^mall objects so that each child 
may ti^td enough members to form & s#t that is equivalent to his. 

Today, you each hfeve a set . O^l "^^-^ mst you see many objects that can be 
used to make other sets , 

,I^t * s see hcv quickly you can pick up a set of the objects near you and 
P-^^ them wi^h the members- of your set . ^ jr.' , > ' 

^ 4 You must make a new set that has AS M;-J-;Y ?^>!BS?B A£ the set I gave you . 
' . sure tnat ytur new set is ECUr/AIZm to the set that you. ^IreaOy h ave . 

•liistrument&l music time may be used to reinforce the concept of pairing. This 
activity ia one m which all me-bers 6f the class can become involved, provided 
you nave an instrument fcr each clild. 

id there an- instrument fcr e jjph child ? (Yes.) 
— » 7 — : 

Es there a child for each irrstrument? (Yes. ) 

the set of instruments end the set ^ children M/>.TCH ? (Yes. ) 
• / 
}tew do. you know? (There is pn instrument for esch child and a child for 

each instrument,' Tr.ere &re no children left over. There are no instruments 
left over. ) 



' £S£ !£ say- ' about the sets ? ' 

Yes, they are equivalent , There are as many members in one se't as there 
are in the other set . • 

>Provi3e many opportunities fpr children to identifj^ sets that are not equiva- 
lent. Display two sets that do riot match. Have children pair memb'ers of the 
two sets, in so far as it is possible tO' do so, and in this way show that the 
two sets are not equivalent. Supp.ose, for instance,' that you displayed a set 
of circle cutouts and a set of square ciftou^s, such as 




□ 



□ 



After pairing has been carried as far as possible, -ask: 

Is there a circle cutout for each square cu^^t ? (No. ) 
Is there a square cutout for each circle cutout? (Yes . ) 
Does each set have '' as many, members as the other set? (No. ) 

r 

Do the sets match? ( No . ) 



I 



Is the set of circle cutouts equivalent to the set Of square cutouts ? ( No . ) 

• When displaying sets on a flannel b6ard or magnetic beard, sometimes place one set 
*above* or below the other, rather than to the right or left of the other. Children 
need to be able to pair members cf sets when they are displayed in a variety of 
positions. As a transition, after s c^^ e xperience with pairing memberp of s^ts 
that have been arranged verticaJtly, follow immediately by usin^the same gaif of 
sets/ this time displayed horizontally, asking some of the same questions as be- 
fore. For example. Arrangement 1 followed by Arrangement 2 below: . 
A . B - 




□ 



□ 

□ 



Arrangement 1 



B a 



QqO. 

□ a 



Arrengement 2 
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Pin some identification (a piece of colored yam or ribbon or a geometric 
shape, etc.) on ten ^irls and ten boys when they enter. the ix)om. ^When you are 
ready for the lesson, ask the boys j^rith the special identification to stan^ on 
one si4e of you and Jhe ^girls on the other s^de. Then, ^ pair a membe!r of one set , 
(the set of boys) with a member of the other set (the set of girls)'. 

What have I done vith. the members cf t^e set of boys and the members of the 
set 'of girls ? (Paired.) 

, Suppose Jack and Jane are partners. You may ask: 

' Jgck, name the girl who is yo'or partner . 

Jane, name the boy ^fco is your partner . 

*AsJt the other members of the class vho are seated, 

r • * * t ^ * 

15oes every girl hay a boy as a partner ? ( Yes . ) 

Does every boy have a girl as a partner ? (Yes.) 

What can we then say about this set of boys and - this set of girls? (There are 
* as many boys as there are girls. The set^ match. The sets axe equivalent.) 

•Repeat the activity cut have more membeTS in one set than in the other. Suppose 
you declie to have more boys. WT.en the pairing has been completed, ask: 

Bo^s every girl have a boy as a partner ? (Yes. ) - ^ 

Doe s every boy have a girl as a partner ? ( No^ ) 

Does each set have as many menbers as the other set ? ( No . ) 

Do the sets match ? ''No, ) 

'^.ich set has some members th&t ea-e NCT ~ paired ? ^The set of boys. ) 
We mg^ sa^ that the set of boys has members than the se 

• Have a set of-^b^s and a set of pets ready for children tc use on the magnetic 

.'board. * You will need mere cars. 

Bob, yill you please put the members of this set of cars on the left side 
of the magnetic board? ' • ^' » ^ 

^Charles, please, put the members of this set ^ pets on the right-side of 
the ^Oard.^ . * * * , 




Julie, will ypu ' p^ir the members of these two sets? 
Is there a cir for each pet? CYes.) 



i 



' II "^^^ £ E£l £21 ^^^^ caJ^' (No. ) 
Does one set have more megibers than the other ? (Yes.) c • 
Which set has more members ? (The ^et^ of cars . ) 

tGlve each child two sets of objects that cannct be put into one-to-one corre^sjgn- 
_^dence. Ask each child to tell vhich of his sets had more members than the other. 

.•Have a box of small objects to distribute to the children. Without counting, 
quickly pick out 'a handful for each child. Have two children work together/ 
(You may need to b# the partnei* fpr one of t!Te children.) Ask each group of two 
children to pair the menibers of their sets. Then ask questions such as these: 

Do your se^^s mat ch? .^ ^^^ Are your sets equi V8 lent ? » 

Does one > set have more members than the other set? ^ ♦ 
* If rt doe s ^^ vhich set has more members? * 

• Put a set of bottle caps witt^^jaany (20. to 30) members on the floor vhere all can 
. see them. Place another set with a few (2 to 4) members on the floor near it. 

Ask the children which set has more members than the other. If the children ^ 0 
^ choose the correct set, ask why they chose it. If a^child responds, "It is big- 
ger", substitute some verj- Idrge blocks for t^-e set with the few members and ask 
again which set has more members, and why. 

•For some groups, there may be a need to include more examples of comparing set^' * 
which contain objects of different sizes (large blocks '*^ith pick-up sticks; large 
play^'^f^ick^with small plastic cars or trucks) to help children* concentrate on 
pairing the members ^> the sets rather than on the size of the objects in the sets. 



► With some children you may wish to play a game in whicn they will have to compare 
imagined sets. 

\ . * " 

Suppose we think about some thin|^ that * are not in the room * * 

First, think of a chicken . Now thylnk of a dog , - ' 

Can you make believe that you see th^m ? . ' > ^ 

Look at tlSe legs of the chicken , \ * 

Look at the legs of the dog . / \ ' * 

Which has more- ^ 4regSj the chicken or the dog ? 

Next, t'Viink of the boots belonging t£ all the children in our j-oom and the 
' boots belonging to the children in your family . 

Which set of boots has more members ? , 



— If your children enjoy'the game imagining sets* there pre many other comparisons 
vbich may be used. Be sure to use only those vith wliioh the children are familiar. 

.visu^iaing imagined sets seems t<^ difficult, try anoBier activity now 
"but gradually try to increase the children* s ^ability to use their imagination^ 
and to enjoy dping it. 
•Play '^Musical Chairs".' Have each child place a chair in position^ for the 
game. Remind them that in playing the game a chair is- removed each time the - 
music stops so that the set of children participating will always ^contain ^ 
more members than the set of chairs being used. Therefore, when the music 
sto^s there will be some child without a chair. 

Games c^.this type generally hold the children's interest and get quick 
responses that shoJ^^their understai»diiig of the concept. 

•When displaying sets on a flannel board or magnetic txoard, sometimes place one' 
>^^set above or below the other, rather than to the riglit or left of ^t^ other. 
Children need to be able to compare sets when they are displayed in thi€ way 
as .well as when they are displayed in the other way. 



FEWER THAIT . - - ' 

For ?ome children the idea of " fewer members than" seemsvmore difficult 
'^to grasp than the idea of "more members '-than" . However, children's ^der- 
- standing of " more tr^an" can be used to good advantage in developing an under- 
standing of the related idea of " fever than" . ' 
•Select one of the activities that was particularly successful when developing 
the idea of "more memb^s than". Suppose, for instance, it was an ^tivity 
iiv which members of sets were displayefe on a flannel board, as: 



\ 
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After pairing 'members and reaching the conclusion that the set of circular 
shapes has more members than the set of -square shapes, simply mention that 

We majr. sajr this in another way . We majr sajr that the set ^ square shape 
has FEWER ^ ^^EJffiSRS THAN the set of circular shapes , 

This set ( pointing 'to the circles l has MOBE members than that ' set ^ 
* ( pointing to the squares ). ^ ^ ^ 

And that set ( pointing to ^ squares ) has FEWER members than this set 
( pointing to the circles ). 

♦Use several other familiar pairing activities. In each Instance, first have 
children identify the set with more members than^the other set. Then have 
children identify th? set- vith^ f ever members^^thajj the other set. 

•In some inst^aflcgfi^j;^ will wish to concentrate only on the set with fewer 
members, and make no explicit mention of the set with more members. For 
instance: 

Play musical chairs. This tim? emphasize that when tt£ music stops, there 
are fewer chairs than children. 

•Place a set of spools and a set of buttons, each with nearly the same number 
. of ni^embers (8 to lO) on the floor. Ask* the. children which set has fewer" 
members. There may be some disagreenient . Ask ' • 

£22: ^ s^re of which set has fewer members ? 

Ask a child to pair members of the set of spools with members of the set- of- 
buttons to find the answer. ' v ^' 

•Place a pair of bags containing sets ' of familiar objects in various places 
around the room. (More' groupings allow more participation for more' children ' 
in a shorter space of time.) In each pair of bags you might put sets of 
objects such as: 8 pieces of doll clothing and k ^paint brushes; a box of 
sand^and k blocks; a dozen* sheets of paper and 1 pair of scissors; a 
drum and 10 small plastic cowboys; etc. Have a small disk to give to each 



child. 



When we lift two bags, can we always tell which one has more things in it 
and which one has fewer things ? (No. ) 

To^ay I have placed around the room several bags . filled with sets, of 
familiar objects . As j^ou can see, these bags have been paired qnk they 
must stay together . 



I will tell you vhich bags you vill use . 

"Lift both bags and quickly guess which bag contains the set vit'h FETOR 
members »• ' ^ 

When 20U have decided, put & small disk b^ that bag and then come back to 

vhere you were sitting . 
^ Remember .1 said " lift" . Please do not shake the bags' . ; . 
After the chil^Lren are back in the. group, have two children bring one set of 
bags back to the group where the bags 'can b^ opened and the sets compared. Also 
note each time which set was judged to contain fever members. The members of . 
most sets vill not need to be paired, hut if ^there is doubt, ask that a child 
pair the members to see vhich had fever. Continue until .all sets are compared. 
"You made some g(^ guesses but some of the bags vere "foolers", veren't they?" 

•RaVe some children compare imagined sets. 
Let's fast THINK about some sets . 

I'll tell you vhat I vant you to "see" in your thinking . > # 

THink of the vheels of a tricycle . 

Now think of the vheels of a bicycle . ^ . 

Which has, fever - members^^ g^set; of vheels of the tricycle or the set of * 

^wheels of the bicyc le ? > 
Think of the vheels of -3- wagon . 

' Think of the wheels of a tricycle . ^ / 

' Which has FEWER members , the set of vheels Qf_ the wagon or ^ s#t of wheels 
of the tricycle ? 

Many ofher comparisons^ which' are familiar to the children may be used.- 



ADDITIONAL ACTIVITIES 

1. Prepare for' games, dances, etc., which require teams with the same number of 
members on each team. Pair the members of the team to see if each team has* 
as many members ac the other or If one team has more members than or fewer 
members than the other. 

2. Provide further experiences in pairing members of sets. On some occasions, 
be certain that there are more or fever members 'in one set than in the 
other. On other occasions, there should be Just as many members in one set^ 
as in the other. 
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3. Provide many opporttinities for "Show and Tell" type activities to re- 
eiflphasize the concepts' of as many as, fewer than an(3 more than. , 

h. Usfc the pictures around the room, to stress the concepts! We ,have as 
many pictures of birds as we have flovyers . .^e have fewer pictufes'of 
• houses than we have children. We* h^ve mOre pictures of a^iimals %han of 
trels , e^c . J ^ ' . . 

5. Some chOdren may find, dominoes helpful when used iufonaally for practice- 
in detlSBlining as many as, more than and fewer than. 

6. If facili-^es are available, a cookie ^taKing session may help reinforce 
. . the concepts of pairing. * 

^ ^"gke a cookie for each child ? ' ^ 

' Are there any cookle_s left over ? (Yos.) * . ^ ' , 

What can we sa^ about the members of the set of cookies and the megibers ' 
of the set of children in the class ? . ^ 

7. Have available a set of perception cards. Place a perception card on 

the flannel ,(ma"lnetic) board. Let a child select another card from the 

set and look at it carefully. He must place it on* the flannel board, to 

the left if it h^.s fewer members, and to the ri^ht if it has 'more 

members tha,n the-'card already on the board. ' * - . i 

f 

8. A very simple activity to illustrate the idea .of pairing and as iggf^ 

as is to have each child take his name- card and hold it in- front of him. \ 
Is there -a card for every child? 
Is there a child for ' every card ? 

Are there as many members in the set of cards as there are in the* set 
of children ? 

(When there, are absences, this activJj^T-Tnay be used to sHow that there 
*are more cards than children or fewer children than cards.) 
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•SUBSET OF A SET 



OBJECTIVE ; 




To*introduce^ the idaa fi>f s\ibset of a set 



» Sulfe^ti (Review)y^set, metaber of a set. 



-Variety "of^ objects to use with flannel or magnetic board, 
,* severai s^ieets of const]juction paper (each sheet a different 
C0I9J') , Ntoy^i- colored blocks^ multi-coi^ored beads, parquetry 
bloclj^ /play ^'d^^he'S;^ dq^hou&y furnitur^, rhythm instruments, 



reevl fruit, treacliers* 




jre box" , 



I. ' 



jT^ssir 
hav^^ 



reference set. 



* • fef^GeGROJirD NOTES : ^ ^ ' ^ ' ' ' . * 

▼ ' ! In brd^r to make .the idea of ^bset mea^jj||gful to the children, it may 
; .'be necessary fC)r_a^j^ile to use the exjxression 'I^t. within a set% The sej 
' must be identifie'H first in eaeh instance before d^/^ssing subsets of that 
|jM|^iven setX^In speaking of a- subset we raai^t al^^ays 

«Wher 

^* 'select like olJ'je^fe as members of the subset. You VilJ. have to^provide 

numerous opportunities for them to manipulate se£ materials ^d form "various 

subsets so that they will under^stand that a subset, may -be any set within a 

^ given set. When -identifying subsets of a set, make clear that &ince a subset 

^ ^*S^^ * ' • . . ^ ' 

Ifi a set, a subset likewise may.^t need not'cohsist of like members.- 



■ftie idea of subset is introducsed^ the children may tend to alwajrs 



tt^kj3|] 



isconception that 



In View of this, a^oid hamng th€ children develop th 
jft^b€et is a subse-f because the membs cs be^kia jagf^og ether for reasons 'b^sed 6n 



sisit. qolor, use, e*tc- Ypu ma^ fijnd that it will be -effective to do more' 
•"stefifiig" than '"telling,".,* * . . o 




Altho^h every get is a subset of ^Ij^elf ^ no^ explicit attention is giv^P 
to^ this* fiact^in .the suggested activities. The^emphasis is upon the idel of a 
-oper ftubsetipf a set, but' we pimply sj^fesk of "subset" rather than, "proper 
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It is^ true ^hat each individual member of a set is a subset of that set. 

However, in'the early activities with subsets we suggest that you , generally 

. 'Consider subsets that have at least two members* In this way Vhj^tren. are 

• less liltely to cSonfuse the idea of "member of a set" with the* idea of "subset 

pf a set". ' ' ^ ' -f • "^''^ • 

ACTIVrriBS .TO HELP mv^V THIS CONCEPT r " - 

Have the children sea"ted around you so tMt all can see. Place on a 



table or rug •a set of objects; e.g., a toy truck, -a doll, a ball, and a book. 

y 

K^la^ what have I placed on, the table ( kig ')? Y^s, we have a SET ^ toys . 
Hany, ^11 j<ou name the members of^ our set of toys ? 
Hold-up tfte doll ^6. the ball. * • ^ ^ ^ / 

^ "^^^se toys belong to our set of, toys ? '( Yes . ) ' - 

> ' ■: ' ' . ' . - ' ■ - 

Put The doll ahd ^the ball back in place. 'Hold up the book, truck and doll. 

\ ^^ese memboj^ of our set of toy& ? , (Yes'. )* ^ ifc 

' ' ^ ' — > ' ^ ' 

Now, starting vitfi thd ©rigin^l se-^, place doll-^and the ball together on, 

the table (rug). / ^ ' ' 

* The doll end ball i^ a SET WITHIN pur SET; of toys . 

Hien, starting again with the original set, place the bjDok,^truc£ and doll 
together on the table (rug), . . ' 

' 'The book, ' struck and jloll is a get within our set of toys . 

Again, start with the* original set o*f toys and clearly identify thte do^l and, 
ball together. ^ - ' , - • 

. • ° - ' * , - / ' ■ 

The doll and the ball is a ,set wi<hin our gft ' Of ^ toys . It. is. a SUBSET ^ 
of our set 'of toys , ^ " . ' ■ • * 

Start vilfe the ^original set of toys and clearly identify the' boc^, truck and ' 



oil tQgether. 



TOe book, the truck and the* * doll i£^ set wdthin c^ir set of toys 1 It is 
V . a^ iUBSET of our set of' toys . 

^|||^ oiff>or more o^^e children to show some other subse-^^s) of the set of toys 

- 50 
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•Have a set *pf objects on the magnetic pr flannel "board; e^g., apples, stars, 
'ducks ^ tj:^esl Have thfe set identified. *Move together a duck, a star and a tree. 

Do all thejt objects belong tfe the set that is on the board ? • (Yes. ) 

Put those objects baojt in placS and group together an appld", two stars, "arid 
^ a tree. * . -- \ , » ' • . . . 

Are all these objegjts members of thor' set on the board ? ( Yes . ) ' • . " 
♦ J we can say that they are a set within our set i 

Move all the.d^ucks so the^ are togejiher within a set. • . ' 

Are these ducks a ?et within the^ set that is on the board ? ( Yes . ) 

Yes^ can sa^; that the d^icKs are a SlIBSET of the. ^et on the board . • 
•Glve^ sjeveral chi^Ldren an opportunity to f orm ^ther subsets on ^ the" board • / 

• Place small dollhonse fum*iture on a table ^ on the rug. ^ child to identify 

^the set. ^ * * . C ' * 

Jane, wil!l you touch fhe memibers of a subset that couLd used in the ' * ^ 

• . '.kitchen? « _ 

U Leonard^ will you touch the members of a subset that ' could be used Ifi the 
. J-iviiag room? , % - ' ' * . • * ' 

^ Continue until all the furniture has-^^een touched. - 

II "t^here someone yho would choose a diffejrant subset ' for the living room ?^ 



* " A different aubget for the dining room? 

• Ttie girls may enjoy uking the set of dishes, from the dollhouse to form subsets* 
^ Showing 'and ^handling 6b jects .will aid tfie ch i Idr en a ^^under standing of the ide 
of gubset (set within .a set). 

•Asse^bl^ a-^et of toys that show the^ "Ways We, Can 'Travel" --cars, truck's, ' 
wagons, boats, planes, etc!* After the set hfes been identified, ask a child to, 

' touoh (without moving) the members of a sublet he- would like to work anqt play , 
' with^ du^^ng th© day. *Ask several other children to quickly touch the members 
ofsCibsets of their choice. * ' - ^' , 



avs^ 



^ 2^^1s a 3et of yellow trucks on m^ desk ^ . ^ it^ a- subset of this ^set of^ 
' t2Z£^ (No, .it'is,not. Its members do not belong to this set of toy^.J 

^ Identify, a set of toy boats someplace else in the room and 'ask questions similar 
"■"nto those al5ove a^vtt it.' ' , / ^-"^^fe * 

, yi\sk a child to quickly touch the members of a subset of^o^r;set of toys. See if 
other members of the class agree that his choice is a^subset of the set of tbys. 



•This same type of activity might be carried on^ifsing object's from the teacher's 

"treasure box". Aslthe children sit in a circle on the floor, open the box and 

quickly take out things. • 

. • 

Tbe objects in the "treasure box" shoqid ha ve^ an element fef surprise rather than 

being objects that the children usually see. -Have more than one of some of the 

^ objects in the "treasure box". Ask individual children to touch the members of 

subsets of their choice, hoj^in^^hey will take a mixed group. 

in the lover right drawer ' of desk there is- a set' of anijnal puppets . 

-Are the' members of that set a subset of the set of things irr the " treasure^ 
- ' box" ? (No. They don»t belong to the. set of things in the "treasure box".) 

Have -another child se]|g^t a sujfset of the set of objects in the teacher's 

"treasure box*^ * 

\ ^ * 

•If classrerom helpers are u^ed, they may be thought _pf ^s members of the set, of 
helpers. Identify the subsets of this^^eet. (The* sutset of helpers vho water the 
plants in the room; the subset of hej.pers vh^o pasfe certain items at snack time, 
etc.) " ^ ^ ^ 

•Discuss some family:''groups and see if the children can creiit^ subsets of members 
of the family. They tnsy be interested to_ start with their own *f amilies . 

Charles , who are the members of your family ? (Grandmother, Mother, Father, 
Mary, Gloria end Eill). 

Now name the members of a subset of your family . - - • ^ " 

Have one or two other clrLl^^en doj^hi^. * - • « 

• Ask the children^to recall a .story ■ abaut a family.^ Suppose they select "The 
Thac^e Bears". You may ask, - ' • , ' ' ^ 

'Were the members of the family people or animaljto (Animals.) * » 

, T — : ^ t-i - 

Name the members - Of tha. set of bears . 

Name ' the members of "a subset of the sejt of bears". * . ' * 

' , ' Would someone else Ttame ^ another subset of the set of bears ? 

♦ * 
You'Dley find .It necessary t^ 'refresh the children' s "memory by showing pictures ■ 

fr®m\xori^ that have been read. 

^ ■ ' \ t 

•Some child may hsve^ pets ^ at home. You might ask him t6 te^l the cla*s-B ' about the 
memb'ers of his set of pets. Aft'er the members of the set are identified, have 
other children name the members r)f subsets erf- the set of pets^ ' • 



as your set fc^ the day, several pieced of real, fruit *1:hat are familiar * 
to the children. You might chbose an 'orange, a grapefruit, an applp, a' pear, 
^a l^anana, and a peach,. v . 

Todaj;,. I want' jrou to look very ^carefully at each member of our set , Then 
tell ^ as many things as you can alp'out each member that vould help us to ^^^^B 
identtfy it if ve could 4^eel Iput net see it. ' These thi^-jail 
'Is eacq member a sublet of the set of fruit ?^ (Yes,) ^ 

After the cLues are identified, have the fn^t passed arS^jnd the circle so ^ . 
that each cilW ^can feel each piece *of fru'if. 'an:ien after either hlindfolding ' ^ 
a ch*Ld or holding a newspaper between his eyes and his handr, place a J>iege 
of fruit in his hands. " ' ^ . 

Feel t^ fruit and tell us what subset you have in ycTur hagds . ^ . \^ . 

Continue untii many or all ha^e an opporb^ty to sa 5«ent>fy a subset of the 
set of fruit. 

A carrot or potato might be put into' the hailds of a more aXert child to- 
f '^ee if 'he woyW recognize the diff^rem:^ and know thatr^he was not holdin^B 
subset of the set he had tali;ed about as the activity .began- There ijight be 
many children in the clas^ who' Vo^xLd enjoy participating in ttvLs little "Joke". 

' •On tl;e flaxnfel board, place' a set that may include frait, geometric figures, 

trees, flags, and animals, ^sk a child to indicate a .s^j^t^ of fruit (jhicH^ * 
. might include a r^d apvlef\ ^ AsH anotl^er *bo indicate a subset of aU rfed 
objects Vrfhich might fnclufee the same red a^pple) . Ask another to indicate a 
subset of fkiit tb^t #ro<^s on a tree (and the apple might ^gain be included): 
•Place several colored blocks (or crayons, sheets of construction paper, etc.) 
on a table. Have the set described. Invite the children to form various 
subsets (red blocKs, yellow bl(^cks, some red and gom^ yellow blocks, etc.) 
Ask if ^he red ^ocks are members of the set of blocks, if the yellow blocks 
are mambers of ' the set of blocks, etc., to-; focus attention back on the 

original set . - • " * 

> 

^Ref er 'to tne buildings in a town as 1,he'.set. of buildings . Identify the sub- 
sets'. (For example, house?; chur-hes, hospitals, stores, schools, libraries, 
etc . ) ' ' - c * T 
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•In^addition;;© separating the class into subseljs of boys ^nd girls ,^ you may 

^e'eparate it into subsets of children who wear glasses, boys wearin&^tlt^ 

girls wearing green^'^cljildren 'wl*h tie shoes, thos^ who want to 'work in certa 

work groups, etc. ' ' . ,"-rJ . 

^ V" , 

•Identify variousr subsets vlthln^^^ set of -nulti-'colofed beads or parquetry - ' 

blocks. • ' . 

c * * > It 

•On tl^e flannel board, arrange a set of felt or construction paper farm and 
zoo animals. After the set has been idedUfied, ask one or two children to' 
find speaiflc sets. 

- • John, will jrou make a subset the animalTwe might find ££ a fann ? 
midred, .please show us a subset of all the bab^ animal j. . 

Hext, ask indtvid\ial .children to form subsets and to tell vhat subsets they 
are ftrming. For example:, a subset of animals 1*at can go ihto the Hater ' 
(seal^ turtle); a subset of animals that can climb a tree (a squirrel and a 
monkey); a subset of animals that have vings ^chickens, ducks, Mrdfe). 

•Without forcing things, take advant^e ^of opportunities ttiat 'arise day V day^ 
to reinfpFce the idea of subsets of a , ^ ' * 



Chapter 5 

' • • % 

JOINING AND RIMOVING ^ : * 

■ ' - " * ' 

QBjBcaiVES r^ To' introduce the set operation of joining and its coniiutative 
* property. ' ' ' * ^ ' 

To .introduce vocabulary, and meaning for regpviiig a subset from 

-a set • I , 

To jjitroduce. the idea of remaining get . 

YOCABDLABY ; Join^ remove, remaining, remaining set. 

/ - ■ . - ' : , 

M/fliERiALS ; A variety'of sets of objects such a6: ^ small anijials, blocks, 
"wheeled". toys, dolls, doU clothes, name car^s, -materials for 
\ * flannel or magnetic board^ yam or string. 



ACTiyiTPg^ TO HELP DEVELOP 1HESE CONCEPTS : ' ^ 

JOINIRG ' 

Have the childrei? seated *as^ usuaT^ the classroom. Oien you may vlsh to 
proceed as follows. ^ * ^ 

Girls, please * stand . ^ ' ^ 

^ Who are the members 'of this set ? ]fes, ail of tife'^irls in the^room are 
* members of the set of girls .> 

^ I want the meaJbers of ^ set of ' girls to <^ and sit h^re. ^ 

Now, I would like to have the boys stand . ^ 

5510 ^ the members of tri^^set of boys ? Yes, all o| the bojrs in the room 

are memb^s of the set of ^oys . , • ^ ^ 

Is Harry a liiember of the set? (Yes.) 

Is Charle s a member of. uhe set ? . ) 

W^ll the Bombers of the set of boys* JOIN the members of the set of girlBt 
Do we have a new set? (Yes,* we have a set of girls and boys. ) 
' . Wbo are the members of our new set ? (Each nember of the set of girls tod 
/ each member of the aet of boys is a member- of our new set.) 

^ Is Boberta a member vf* the new set ? (Yea! ) . • 

. ■ ' ' ■ 5$ /'/ " • • 




£ meiDber ? ( Ye^. ) 

When ve join one set vith another > ve' fern a nev set. 

We started vith the set of girls . Then the set of boy^ JQINID the se^ of 
girls . This formed our nev set, the set of girl^feid boys . 

What do jrou think vould happen if ve start vith the set of boys ? ^ 

Repeat the original activity, this ti^ie starting vith the boys^ ' 

Is the nev set that i£ nov formed the sane set that vas formed -^^n ve 
started vith the set of girls ? 

Ye&> each member o^ the set of girls and each member cf the set of boys 
a member of the nev set . ^ • 

•Have rea^ a box of flannel or magnetic beard objects near tne board. Selec't 
child to put up a set cf obfects. ' Ask scmecne xo identify the members of the'^et. 
Have a second child put up another set of objects on the c+her side of the board. 
Let th^ chi];iren identify the members of this set. Nov have a third child join 
the* sets. Ask the class ^.o identify '-thfe merbers o'^ i">^e n»v =^et 

Repeat the^ activixy but start vith the set selected last, then join the first 

set to it. Nov, have the class identify the members of the nev set. Ask, " ' 

' /Are the members of this nev set the seme as the members of /the other nev 

set? . ^~ 7~ 

^es it matter vhlch set I start vith vhen I am joining tvo sets?' (No, 
the n«w set vill be the same.), % - ' 

When ve join one get vith another , form a nev set vhose mefmbers are all 
2£ g^eg^bers of each of t^e sets ^hat vere Joined. 

•liiring the daily activities, there vill be many opportunities to have one set 
-^joined Xo another. For exa^nple: ' . ' o ' 

1. one- set' cf picture books joined to another set cf picture booKs. - 
&X one set^of toys joined to another set of tcys. ' 
~ 3» one set o^ blocKs joined to another set of blocks.* ♦ 

^. a set of sand shovele joined'^ to a s^t of sand peils. 
' - , 5« a set of brooms joined to a set of mops* ^ ^ ^ 

• 6. a set of nev gsmes joined to the^set of old one-: in the cupboard. 

one set of children joined to another set of ^ children foj a given ^ 
activity. 

8. a sel^ of children joined to a set of tcys. " 

>. 

Be sure that they understand that the n^v set is tne sane no matter vhicr^ set is 
used 'as the starting set. . f)/^ 

er|c /.» . 
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•Have the sheep ^nd cows identified as the sets to be used today. 

You liave had fun using these small . vooden farm animals and the bld^ks > 

Today ^ let>s pretend thatr these blocks which I'll put on the table vill ' 
form a fence around a pastrure . 

Ve'll put the sheep in the pasture • 

Mr. Brovn, the f armer^ milked his cows this morning .' 

i£ taking them t£ ^he pasture to join the sheep . 

Mike, vill yoti please open the gate so that the ccvs^ can JOST the sheegf 

"■^^je^ we jolh one set vlth another, ve form a nev set . 

What ar^ the members of this nev. set ?, (Each member of the set of sheep and 
each member cf the set of covs.) 

•As the children are sitting m a circle, provide each vith a set containing three 
or ''l^^or inembers (plastic cars, small plastic or "vooden ^imals , marbles, small 
dolls, doll clothes, blocks, etc.) 

You each have a sez of toys that you like . 

Let * s pretend you're going to a friend's home to ^lay and are taking your 



Puin^; vill you cncose someone vith vhom you vould lixe t£ play, join your 
^set to hers, and ^e^l as vhat nev set ycu and ycur friend nov have ? 

Q^^^^.-^^.^^ ^itil &11 c: ildren sre paired cr only one chil(^ remains without a 
■partner. If tr.e letter hsppe.*;c, let him .^oin his set vith the sets of tvo 
other children* VihT't^ the nev set. 

• On the floor, m/ie circu^ rin^", using yB-m, string, or ro'pe. Have rubber or 
vcod^n ^co anima-ls at hand ( or mo-mted pictures of the animal^ if the objects 
are not ^v^ilelle). ^ ' " ^ 

Let's £o_ to the circ>A3 today . The lions vill be the first animals tc per - 
form. /;ade, vill yo^ be the lion-tamer and pUt yc^ir set of lions inside 
the ring ? - 

now that ve ' ve enjoyed their act, let's ask Glenn to put the tigers inside - 
the tmg to JGlll the lions in a ne^ set . 

In oui» unusual circuo , the elephants perform an act vith the lions and 
tigers. ' 
'Sharon is the elepnant trainer vho vill JOHl her animals tc the others in 
the ring , ^ 
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gpv we have a nev act using a set of ( lions, tigers, an^d elephants ). 

^ Does this set contain a subset of ^ions ? '(Yes.) 

. A ^ subset of elephants ? (Yes.) A subset of tigers ? (Yfes,) ^ 

Ask children to Join other sets to* the set of animals in the ring and* identif y, 1 
the new set. After two or th2*ee">s£s are joined in the ring, ask to have t^m 
removed so that a nev act may stai*t. 

REMOVING SUBSETS AT^ IKE RMAIKUfG SET . 

On the flannel or magnetic board) place a ^et of ducks and birds. Have the 
children identify the set. 

\ ' • ^ ' 

• Susie, will you R£H)VE the subset of birds ? 

Are aii birds removed from the board ? (Yes;) ^ 
Gay, vhat set is left on the ^ board ? (The s^ of ducks.) 

We call this' the REMAINING SET . (Point to^the set of ducks ^on the board. )^ 

When ve REMOVE a subset from our start iog * set, the se^ that is left is the 
RmiNMO SET. , ^ 

Have the children ansver such question's directed to these ideas: 

Was each member of the set removed a member of our starting set ? {Y4s,) 

Is each member of the remaining set a member of our starting set ? ( Yes. ) 

Was each member of our Starting set either a member of the set removed or -^ 
the remaining set ? (Yes.)" 

.- Is the remfa^ning set a Subset of the starting set ? »CYes, ali aamber^ of 
•the remaining set vere member?, of the starting set.) * * 4 

•Place on the magnetic or flannel board a set consisting of 'trees, flags, ducks, 
and rabbits. , Have the set identified. ^ . ^ - ^ ^ 

Mildred, please REMOVE A . SUBSgT containing^ all the flags, ducks and trees . 

Nov, ^ vfaat objects still remain on the board ? (The rabbits. ) 

We cell this set the RMAINING SEt . ^ 

fining set i£ the sublet which is left yhen ^/e remove a subset from 
^starting set . 

• # 



start 



Your children may. enjoy plaj^ng store to reinf orc^ the concepts of removing a ^ 
subset and the remaining set. They may identify the set of items dn the store. 
Then each child vho buys something identif iesT'the subset he purchases and re- 
moves it frOT the stol^. H|ve a child identify the members of the remaining set. 

Use imaginary sets. • 

Think of a set of tvo " "^irls . 

Nov join to them a set of two new bicycles . 

Can 22U see the new set of girls and bicycles ? ' 

Th-^nk of a set of Halloween witches . ^^"^ 

Now j^oin a set of black cats to the eel of witches . 

What do we have .in the, new set , that we ma4£l {^^^^ witches and black cats,; 
Think of a set of white kittens and red balls . 
Remi^Ye the set of balls . 

Is just the set of kittens left ? What c[b Me call this set, of kittens ? 
(Yes', tjae remaining set.) ' * ^ 

Think of a set of_ red kites and green balloons . 
/' ' • 

Bemove the set of balloons . , t - ' 

Which set remains ? (Yes, the set of iites.)^ Is this set a subset of our 

/ \ { 
starting set ? (Yes.) ~ _ 

After giving several other examples, let 'the children suggest their own imagined 
sets. Ask them to think of Joi-ning one set to another or of remoVing a subset 
from a set. ' ^ 

ADDITIONAL ACTIVITIES , ^ 

1. >^ave name cards for chil(iren placed face down on a table'. Ask a child to 
' pick out one card and tell and show^the group the name brr-it. 

SheLToh \ s name was - picked out . . ^ . ^ >» ^ 



She m^ make her choice of activity now and invite some others to JOIN 
her in this actj^vity .*^ - * . , 

The set will now include Sharon and ( Ruth, Mark , and Lisa ). 
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Hav^ another child pick out a naijie-. , Continue until children o^d 
activities are paired. Emphasize the word/' join" when asking the 'child 
to choose others to Join him m the activity and have him name the 
members of each set .involved liTThe Joining. 

Put the wheeled toys togeTTier ijpra group and ask to have the set 
described. Show the s ot of cars vzthout moving it from tlie larger set. 

Is this set of c^rs a ' subset of these, wheeled toys ? (Yes.) 

Can we remove ; these cars from the set of toys ? (Yes .J 

Move the cars slightly away from .the rest of the toys. 

What set do ve Viave remaining here ? (The other wheeled toys^) 

If you know what ve call the set that - remaining here, come up one 
at a time and wh4&per the answer into my ear . (The remaining set.) 

Using flannel board materials, tell a stor^,- aVout a^'pond in the woods 
where the animals come to drink. 

A set of ducks comes to the pond and a few minutes later is joined by 
a set of -rabbits . (V[e now have a set of ducks and rabbits.) 

Soon £ shy fawn quietly joins the ducks' and the rabbits . (We now have 
a set of ducks, rabbits ai\d a fawn.) 

Some cardinals come flying down to join the set that^ is already there . 
(Our set now consists of duckc, rabbits, a fawn, and cardinals.) 

Unknown to_ them , a higngry fo>: jr. lyii^ in th'g deep grass* at the water ^s 
^dge . . 

He greed il: ^ ^atches to see v/hicn merKb^r he can catch for his dinner , but 
before he can spring , the fawn smells him and bounds away , removing 
. jierself from the danger . (Remove fawn.) 

Her movem'fents frightens tj|e rabbils who quickJ,y hop away to their hQme^ , 
thus removing any chance^he fo>: has for a rabbit dinner .' (Remove' 
rabbits.) * ' * * ^ 

The cardinals see the £oX and fl^ away- - calling , "Fox, fox!" ^ in time for 
the ducka to fly av^ay witb them . (Remove birds and ducks.) 



Sadly J the h^ungry fox looks to see what animal remains for hlQ dinner . 
What set is remaining ? (The empty r^et.) ^ " <; 
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Place a set of objects on the flannel or magnetic board. Havf pupils 
identify the members of the set. Tell the children to, close th^ir 
eyes, then remove a member of the set. Ha pupils open eyes and tell 
the membeiv^ the set that was removed. HaVe pupils identify the 
remaining set. The activities suggested may also be used "to strengthen 
previously developed concepts. For example, you may ask such questions 
as: , ^ ' ^ , . . 

Which set has more members , the r ^ma ining set or the starting set ? 

Which set lias fever ' members , the set that was removed or the starting 
s^t ? 

This may be extended to the following: start -with a set consisting of 
several apples and several oranges. When the children have their eyes 
close*3*, remove all the apples. Then have identified the' set removed 
.and the set rema ining • 



OBJE^VES: 



Chapter '6 



PRE -MEASUREMENT CONCEPTS 



'To become aware of differences in sizes of objects. 
To learn to usl* appropriate words to describe such differences. 



VOCABULARY : Longer, longest; shorter, shortest; taller, tallest; wider, 

widest; narrower, narrowest; larger, largest; bigge^, biggest; 
smaller, amallest; thicker, thickest^ heavier^ heaviest; 
lighter, highest; nearer, nearest; closer, closest; farther, 
fartherest . ' t 



MATERIALS: 



Sticks, some of which are different only with 'respect to .their 
length, and others which differ in color, thickness, etc. as > 
well as lengthy Vnfests" of boxes, barrels, blocic's^ .etc. ; rope 
or clothesline, yam; ballp; balloons; paper plates;, cutouts 
of geon^tric regions, such that some pan be placed entirely 
iHthin the boundaries of others, ^thout any overlapping; 
umbrellas . - . 



ACTIVITIES TO HELP DEVELOP THESE CONCEPTS t ,^ t> 

We shall make some detailed suggestions pertaining to the ability to 

conqpaVe len^hs of objects. These suggestions then may serve as a guide 

in the development of other size comparisons. 
♦ 

•Have available a set of sticks that vary only in theiPr length. Display 
two pairs of s\i^ks, as shown below. For one pair, th^ sticks are the 
same lenfeth; for the other pMr, they_arft not: 



.L 



and 



For the Dair of sticks at the left,, ask questions such as these: 

Is each stick/Just as "long as the other stick ? (Yes. ) 
' the tVQ sticks the same length ?^ (Yes . ) 
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" . one stick longer Vaku the other' stick? (No.) 



*' Is pn^g^lck shorter t^afi the otiier stick ? »(No.) ^'^^^^ 

For the pair of *^ticks at the right^ ask questions such aS these: 

Is each sticjc just aa l£)ng aa the .ather etick^ (No..) 
_ ^re the- two sticks * the sajne length ?^ « (No. ) 
Is. one stick - longer %\\QXi the p-ttier stick ? (Yes*^) Which one 
* l5 "^^^ longer stick? • 

Is one staj3-k shorter ' than the qther stick ? (Yes.) ^ Whi ch onj' 
is the shorter .^ti^k ? ^ * \ r- 

^ !^ 

•Place two sticks "si^e-by-side" , as below: ' i ' 



» » '* 

" / • . 

Theu ask -questions such, as J^nese; 

Is -each, stick fjust long a^ the other "stick? . ^ 
' * Are the two sticks^the afime lenjfeh? - ^ ' 

Is one si^lck lon^^er than the other stick ? 

Is one stick shorter than the other stick ? ' - * 

tXjLhe sticks are not the same 'len,^th^ continue -.Ith these q\iestions: 
' .. " . 

V/hiiih stick is: the longer stlckf f ^ . 

: ^ — ^ — - — , . <r 

" iilil££i stick i£ tne.3norter atlcV. ? * - . * 

.^If^ necessary^ have ^tr.e sticks r-e^r'ren.jed ^.s^ Lelov ^F_f acilitate tne 
comparison: . " * ^ 
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Continue '^i-tk. pairz cui?>s in vc^r^et/ " ' c i^ltiono* v/ith respect t? eac/iv^. 



other^ U3in-: the prej^iin^^ r^^i'ra^i'jcri-'nt ' henever necessary. At tines^ use 
this^ Tom of re"i.rre.n.-:ient to ver'. fy tr^e ^^u"! 'rr.ent ^nade ^hiidren re^'-irdin^ 
the relative lengyi:- i 1^he stlckr . ^ * 

• Display, one c^.ick an '^ca^rt frorr. it. a c-dlectun ol^seveji^ other stickG.-- • 
with^at least one" stick jI* tli* L'jfme "ten(;tri^ -^ne ♦loni;;"or anct orie cnorterr 
Then .ask: • ^ ^ ' . ^ ^ „ ^ 

• • • - . . V, 
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From the sticks jiere (pointing to the collection of other sticks), 
who can find a stick that is just as^ long as this oiR (pointing 
to the single ''reference" ^ick)? Sho<- me that the .sticks^ are the 
». same length. Is there another stiOk just as long a£ this one ? 

In a sisii^tfcr v/ay, 'have^- children select and shoW each stjck that i^'^Si;^or^c 
than the reierence stick, and each. stick that'ir. longer fchan the ^ 
^^rence stick? ^ • ^ - > . r 

►Display three 3ti:>Z'3.o lUustratei belov: (The, letters are used here ' 
simp'ff to distin-ui^n ':xn< n.z tne .tick? i^ the discussion which follows.) 



(a) t 




, (b)'.^ I ^ - - ' 1 . ^ > 

, (c) : I- " ■ • 1 ^ - ■ ■ . ■ ' . 

4;st/ compare sti-rc ( c ) '.-itr. stick (c): ' , ^ ' * 

Is thi,c stick ^rT^mt linger than that stick (pointing to cl? (Yes.) 
^ ^ . 

c:.mpare^ stick (:i) ^i.t^: stick {i): \ 
3 this sti?k (poi-.t tc 'a) Iznrev than that stick (point t o: b )^ (Yes.) 
I- ='ti2> [zDiv.x t - a') th9 longest of' these sticks? (Yes.) 

.-^-^■^ — - - — , f 

A^:^ain start ; ith Stio.< ) ?nd a^r:: . |r , ' ^ , . 

Is. thio stick (p-int t o) ir.-.-rter^tnan that stici^ ^(point to a)? (Yes^. ) 



(point to Tybs.) 



Is t.ils stri'> (r.lnt^to c) snorter than that stick 
11^ zti2^. {if-if% t c) th^ sn- rtest of these sticks? (Yes.) ^ 

•Present' set-- ^f t:\iee swi.:k:- m lifterent positions relative to edch. other. 
Bv u-in^'' aae'-t^ ^ si-.i^ar t' tn- ,ve , ns-ve children identify^ the longest - 
jf !fche tr.r'^e :t-Ci-.- yn:i tr.c .:r.-.rte3t S the three sticks. - > 

•Pr^^yide e:<i.e- i'*n:c'i s^mil t ti.j ones S'ai3cested thas far, .but have sticks 

* ij^-Vertic^a- r'it:.cr trmi r:.-rL.^ntal positv:.n3. Lend to the' fact that in 

^ si^ch instr^Ti-ec, v^ten :peftc ^f trie talJcr c.r tallest thinp rather thaa ' ' ^ 
the xonr.'^ir • i r' n X tr.m.^j. ^ * . ' . 



4- « 
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•j^gln to vary attributes other than lengthy/^ben making length comparisons. 
♦For instance, use 'different colored sticks; use sticks ^^th different* widths 
or thicknesses; use things^ other than stlpks, --pieces of string, rope, 
' clothesline, ykm^ etc.; us,e v objects of different kind^--a pencil and an 
edge^f a'book, etc. ' In" ea'ch of these instances, the property of length 
^ is CQii5)ared sbd must be. attended to in the presence of other properties 
that* are irrelevant to len^h'. 

' • . ^ *f. ' 

•Yoti likely >?ill find the preceding suggestions hep.pful as guidelines for 

developing other forms of con5)arison. When' comparing sizes of pbjects^in 

. ;^rms of ideas such as bigger, biggest, larger , '^largest, smaller, smallest, 

'etc., it is essen"^al that the ^^;2i^terials used have the folloying property: ^ 

for -any two tilings being Compared, one can clearly be contained in the 

other, --or we *can ^clearly think of one as being contained in the other. - 

To ask which of the two things below is "bigger"^ for instance, can only 

^lead to trouble. * , ^ ^ 



The following additional .suggestion's will reinforce Ideas considered 
already, and also Irill extend children's understanding of other comparisons. 

^IHspl^y a set of objects ?5n the :^l|nnel(magn^ic) board. For-exaraple, 
you might use geometric shapes , ^either all of one kind or df various shapes. 
Tell the children tc l5ok very carefully at the objects. Permit ;them ^o 
handle tKe* members of ^,he set. ' ^ ^ , * 

Look , at- the set pf * objects orj the board. 
Are tjioy all the same ^ size ?^ (No. ) '/* 

Are ■ goffl§' members of this * se^ SMALT <KR THAU other siembers ? (Yes . ) 
^* ^ ^ - ' " . ^ ^ ^ \ , % 

Select some member of the set. - . . 

' at the object I am' holding. ' ' 

-'^ Roberta , give me all tine members that aye SMALLER yie ' one 



I fh( 



.ose . 



Class do ypu l agree ? * . ^ 

Look ' at the obj-ects that Roberta gave me . 
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Are goiHe of them SMALLER THAN otliers ? (Yes.) 

Is there one member that is sma^ller than of the o-^er member s t (Yes.) 
Is it - ^the SMALLEST member of tj:fe ^et? jYes.) ^ * . • 

ced that ^ 



III this set of objects *ve noticed tha^" some memb'ers^f » the set are 
smaller than, others. 



Put all ^^^ects- back on the board. ^ Ifave varioiis children select an object ^ 
and 'then choose another child to Velect an object smaller thaa the orr^ 
selected by the first -child*. Give tl^ ample pifectice in idet&tifying the 

* smaller of two, objects. " - ' - . . \, ^ 

•At another time^ have availably several* se»ts of three objects^ that fit . „ 

* - " # ' I ^ * * * * • ^ 

oue inside tl^e other^ for ejcainple, a'"nesV,of boxes or nursery blocks,* \ , 

.objects froM^J^e Learning. T^wer" or -"Kittie, in the Keg". Suppose you< 
use/ a rjest o^boxes. . ' \^ * . 

* "'"'h' ^-^^ you think is inMde this box ? ' ^ ^ 

^ "Jack ,' vill you remove tna top from the box and shov\ tis what is insids ? * , 
< '(Yes, we' have another box and tt is smaller than the first one.) 

Albert* will you open this box and ^escribe what you find inside ^ ' 
(Ye^, this box is smaller tnan both of the others.) ' 

• • n 

'We say 'tnat this box is the SI^LEST member of this set of boxes. 

' After the* children have ^een the bo'xes opened and noted that e'ach is 
smaller than thi one 'se'ert cefore, "scramble" them 'in a large^^ox or ' ^ 
bag and *h^ve as rn^y children- as there a^^ boxes pick' out one without 
rseeiag th^'.size. Allow a ::ert3in length of time for this "team" to 

* put'' the boxes back tc^ether correctly. A three -minute egg timer might 
,{je used to de'signate th& time allotment. Open- the, boxes jstgain and place- 
them yci random trder" yo^Jlr desk. Pick up tne largest >ox in the set. 

' Mary , pick o^t the smallest box . 
Is the box that Mry picked out the smallest one ? (Yes.) 

"t^here a^-box left ? (Yes . ) 
Is it smaller than mine ?' (Ye^.) 

Is it smaller th^n Mary's ? • tNo . ) * • - . * 

IT we stacked these boxes inside each other , would we pla€e Mary' s 
^ box inside min^ ? (Yei.). ' ^ ) 

That is correct ." !4ary ' s box i£ the smallest box . ^ ^ . ^ 

We wo/Ld stack the smaller box Urst. ^v/hich box fits inside^ all the 



others?, (l^ry*c box. 'Tn«^ smallest box.) 
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Repeat this activity using other objects to reinforce the concept of. small/ • 
smaller, smallest. • ; ^ . " * 

• Any of the abdve activities may te used to develop' the concepts o^ larger 

and largest . Your 'children may be f ami-liar ^Ith Ihe terms bigger and^bigg^st. 
Take advantage of* tr.is .-cno^'l-J.:'- and relat^ thejn to temu you^-are introducing. 

• A set of socks (a man-s sock, a chiid^o socky an infant* s sock or a doll's 
sock) may be helpf^ol in developing tt.e me^ifi^ and use of ^r^ller, smallest^ 
atid larger, largest. ♦ t' \ . > ' 

• Have' the children find sets of objects hi" 'tne roorr.. Let .t^iem' compare the 
objects according to size. » * . ^ ^ 

• Have children seated in a circlq^ Have available geometric shapes of^ ' 
v8lt^o\^C^^z e s . As mu s i c Is p I ay e d t ne c hi 1 d;^en. pa s s tr.e shfap e s . 'Vhe n 
the music stops> the five children holding the srikpes, .stand and arrange^ 
themselve^^n order according to sise^ Children' a*nsv;er questi,ons sucfl> as: 

Who is holding the LARGEST snape ? * ' ^ ' ^ , 

^ Is someone no 1 ding , ^ €hape^ oi^ATJ.KP THAI{ ihe one Doivotn^is holding ? 
Who i s holding tne oMALLESf shape ? * - ' • 

Pin several -pieces 'of yarn to the-c^ard. (Be suiie to vary the ^lengtrj. 
Have the pupils examine tr.e yam. /Then ask: / ^ ' ' ' 

Are all th^ pieces of yam tne same length ? ^ (ll-^ . j ^ 

Are some T3iec^s~LOIJG2ft THAI-J otr.ars? (Tes'v) > /V ■ ^* 



Ronnie , -^i.11 you point to one piece ^ yarn £nd tnen sho ^ us a piece 
t-hat 'is longer tr.an tre :ne you s*leotei ? ' ^ ' 
Rocinie ri.:^r.t? ' * '~ * " ' 



IsJ tn'Ire 222 pt^^'?^ j^£^^j:^ J^^ ^i t lOnGEPATH/Jj all t^;^ otners ? (Ye^;^ 
' who youl^ like t_ ^r.'.v . tnat, piece "t^o TtTiT ?I^ss ?;^ .(Yyc^.-^tnic is the 
longfest pieS 3f yami.) ■ , . ' 

I -* • ' • 

Have a similar activity -.sing tr.'O concept- / f, snorter an'i .^"iortest . 

^ - * '* • > ' • -C 

•■Tie two diff*¥ent^ lengths ^of ciothes^me rjpe or aea\^- t'^'ine ^ t-T^'rLers ^ 

of, eclairs and ?:il t:.e rema^nini? r j^e 'Cy tne :!r.''iir. H?i\% 2 hilar en ^timater 

^ vhich IS the jj^ onrer ropa ty t!?c .Ur.£; of tie coil. Inert aa-k f-^ -children 

ta f ick tne ends tn^^ — T^e -ini -alk m a desi^^at^d *p^n a- far as 
' * "* $ - " i 1 , . * / 

«the rope, vlll permit tnei^^ . ; ' ^ * ^ 

Was the estimfi'to 'ru^ht ? ^ • * . * *^ ^" ' 



'Recoil the ropes . 



Bring out a'thir^ stich ^colled rope tz see i-f-^the l^r.^e-t :ar. ce ^teiTnined 
by looking at tne size' of the coil. .-Vain 3hec;: by h^vin: children wal>. ' 
with the ropes ,as far as ?ney can go. ' » , I * 

• Repeat tije aci:iVity usin^ different riaterials ( different ^len^tr.s sf ropB, 
twine, yam) ia eac^i c^l ti nave :r.ildren nste trib difference in tr^ 
thickness' of tne materiixl used. ^See if tney v-lll t.:3>e tr.is difference 
ihtc *con^iderati:n -.V.^ e»stiniatin^'.:iich ceil ..111 ce the l::n^e^ and. ' 
which vlll be tr-e -nortest. • x:.- iritere^t is s'jf f icientl^' ;-i^:h, yr^ 
oay use thLs ^^ctivity t:' mxrj^aje tr.e ides if tt.u.-ce- ::na tr.i:r:e£X . 

^^Another activity :an Ic carrie'd :^t ^sin/^ "..hite yam and .nite envelipes. y 
the yam m cifferepx lenjtn^ na\-n^ ^^^ir.e^a^.lcn^ : tCner .:i/en^tns . 
s ome 5 no l-t e r t r.an ' an c 3 or.e 1.- n'^^ -^^.an ^ t ne 1 1 ner s . ^3 r A 2 n t e in e 
end of eacn pisic -f the yam. in se^^arate lir.^ ;^u''sines5 envel^^es. leap, 
•the yam hac.< ^nd.'iirtn 1- tne" envelixe, ieavm?; y.e free eni narvr*-!" 

' : . ' ' , ^ 

.slightly iJLt. ^ ^ . ' ^ ^ 




Again de^^ignate t..e path tne yami 1- t: he>-arriea, ti see' vna nS tne 
. snort est ir tn^ Imreit piece= i yarn -.n> ^nlch pieces ar* tn$ lar.e 
;Length. A c.ild 'lay ce ured t h->ld an envelope '.nile -^ijfner wal>.s 

* vith tne am. . -If yo^ have a m.^, rin tne yam. ti .t .-nen t;».e lenrtn 
Is fully lit :i t'^e' ei|^/ elope ci t'e IK: ere^;::ei- in lenrtn- lan he ceen 
ea||J.y by all . ' , • * ' 

This sa-ne t;»Te 11 activity niay he »mt.nuci at ant^ner tinie by Ucin;: a 
•brignt '^r iar.-: yam.- .n a thin.-envei:pe tnat a cl'^i ic,i: twined by bein^ 
able ta sli^ntly cee tne number ol lMp-'."r n- v; claGely *,ne l.^p. ar^- 
arranged m tne envelope^. ' - , , \^ 

• Display ',n tne b-.ard neveral GtriDS c-il.-.reayrittsn . tape or 



paper. Be sure 
\n widfh. 



e tna\all strip.' ar^ equal in Icn-jtn, r. a all ififfer 
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Hotlcjs the strips, on the board .' 
Are some of tnes longer ti:an others? (No.) 



Are some of then shorter than otners? (No, ^ they^'are all ths-saine length-.) 



Are all^ of the strips exa^tl/'the sar^.e? 
3026 are 



are vldeT'than ethers; 



na:^o ve r ^::,:.an .triers ..)' 
Is there ^ strip that Is^ WIDER than - fill of the others ?' (j^es.)- 
Mary , please show n:e tr.e 'widest strip^ - ^ 9 

Is there a stri.p tnat ^ NARHD^.^'gR tkan* all of the others? 
Qeorge , please sho ^ the NAgPOySST strip . 

Other cpport ■unities f^r the '.inderstandii^g -^f trie concepts narVover 
(narrowest) and '«lder' can be fo'ond in cdniparing: tne '^-idthr^ of 

rlckrajk on dreSses, ani wiit;.s of tne str^es in boys' T'* shirts and girls' 
dresses, iine v-. itr.c :r2 tr.e t-.rfied ur. cjiffs snathe jeans, tne wdjdth 

of ri>i^ns vctn by ^r.e g^rls, etc. 

• \ 

Identify five cr.il iren as .^neisbers of the set for discus si en today. 
Have then arrange t'.er.^ elves according to oeight, starting -^tn tne 
shoz^st cnlld. Tr.en ask tr.e class questions siinilar to tne fcllow-ing: * 

Is P.ob ftta^Zo^!^^ tnan rc-ella ? 
* I s ^^v^js ^^^'- tr.sr. -Grace* ^ * . ' 

Vnc i£ tne ^ CHCr*rZ3T "lenler ? ' ^ 

I3 "^ne ta^le:t . ::'ili* f:ii:,er t nan ever/ ot'*^!er child in tni s set ? (Y'^s.) 
^ ^ 

l' tne oHOPCFpT CHCPIE? T?iA:< every other child m this setj (Yes.) 

''•Idave a^l .f tne r-^*^" orr^n *r tre":seJles n22:rdinr to nei/nt. ^ne oiscussion 
.^3 . n • 1 ^ "^^ . n f . rt?^ n ^ " n i e m i r.r\ t ne s n _ rt e s t i rl , the 



tnat 1 1^^ - z : ,e ^ 3 
t^l^^st -'.^rl. :_.r:. 

Z-rj '-i ^r.il^^r --:t."^ 

sr^rtdst t". tr^ 
* 

bulletin ci-rl L: t 
one -.r t-/.:. ".11 :r-in 
vr i "Je /n 1 s n 'jje .^n : e r 



■ 1 r t ^'"in r s rte r t nan c ertain . t '".e r r i rl s , etc, 

-.s.n- t:x ..v.. in tn^ class^ * , . ^ 

<• * * 

.1 . ^' rr^-n t-.e :-:ass accsrdmg to. hei/nt frox the 

. .n';i'i f-^^ sr vrant^ng paper ta:.<:eo t a- 
'n.-.Tr « '^,r /^l jUst oVi-.-j^K f-.r use '^"ith 
t^r.ey reastLTC eacn "inild, nar?: nir n-'-irnt, and 
t-^r- . m: ter V^/* cnildren nave nad t^me to 

B.y Intil 



ncv rr-. -o ta'. 




^mpa^c: tne n«ignts ^^.ney^^u^n, r^.H tne nap'j^r ani put it 



.'-n a,-^iin riar< th'^: nei^uot . r.tressinr 
in ^ar :it, t-e tine .f tre fir^t « 
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• Have^a child b'oild a tcver U3in^ ^r.e clocks. ' Ti^fen h^-e g^ver.al cther_ _ 
children build tcr-ers that are taller th^. the ^previous rne . At the end 
of the acti'vlty have pupil- point t:- xrj^' tallest tcver. 

• Some rainy day -hen a s'jpsly cf ^^ncrellas is available, select a fe^ cf. 
various heights. Have tne tat^ils ctar.d t-en: op^ and decide -/nicn is the 
tallest ■ambrella. wet tne c^T.er3 ider^tify tr.eir -^br^llas. The discussion 
.3ay bet more int^eresting vhen the cr.ildren can c^- '''jiary^ 2 -^brella i's taller 
than Karla's -jmbrella'' cr ''Sltria has tr.e tallesiT -onbrella. " ^ , 

•Mecibers cf tr.e fainily r^y he iiscussed tc remfcrce tr.e ccr^epts ^ c*f shorter 
..(shortest) and tal^ler (tallest). Fir example: 

^ * ^'ather i£ the T^^-h'-F^ . :2iezfGer cf the f anily . 
>V brj?the'r is. TAT.T.rr. THAI< r^- rr.ctner^ 
5^ sister ^Tthe SHOHTSSI !^!EM3E?. ^ tne fardly > 
I a.'n 5HCHTE? than ^ nether . 

th prcgrar. m seme scrcclc .ncludes finding tr.e .ceights and weights 



.•The health prcgrar. m seme scree 

of, .the children* * i:u'n:^y take aivantar:e cf tni^^ activity reinforce the 
"'If ~ 

Gcn^^arison ^crdc Tcr tall and ohert and to >intrcd*!ace the ccnxarcson words 

If ycu iV.tr-.ducc tnese -ord^, provide seine etr.er 

Placa\ objects such as blocks, 

We a -crniia lift each 



for hea\-y and li.jct . 
. ornert-Jinity f:r tr.e i-r^lc^en ti e 
.plastio toys km cneetz: 'f paper e'n , csparat^^ bag-s< 
ba? and decide >;r:co bar is ligktost' or reaviest . ^ve a chlld-^ select any 
two bajs anc tell tr.e class ^nic.o b-^:, is heafie^ or lignter, 'than the other. 

^ctivit> is te have the p-jpils select se'/eral, objects 



A ^sriatioi^cf tr.: 
of varioas s^hapes -ar' ^nd tne reer.^ a: nieribers of the set. First have the 
children g^Ies^ -.rie.'-' 1^^ ncav^er er liTr.ter^by sig^*^ Select a child te 
"•^feel the objects ini arran.^e t.oe.ti^: r — :^ignte^ to nea^/iest. Have another 



f 



hild feel t.ne* ebjects and' cee .if. oc ^irrees '^o.tn t.%e ' arran*geri^nt . 
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ADDinom ACTIVITIES _ 

1. tJnless you have a child in the class who has teen nade quite censiuive 
to his long or srfort feet, j;i>niparing t-he* length of nands, feet, shoes, 
boots, and niittenc trln^o Tneaninc tv the ^cris shorter than, snortest",' 
longer thfeu and lsn£;ect. ' ' 

If there are 'severarTairs of t:>tz tnat 'iz'.k niuch alike and do not 
have disting^aishm^: ri^rrCB on ther., bring them to' the grc^jp. 

I vant yz\. all tc sit vlth >;fc^ar legs out m front ::f you. . 
Let* 5 !::> at the lengt:. of thi 3 pair ^f coots and then 
at length zf all tr^e - 3n:e3 in '-^ "ryz^- 

Hold t-oe hoots s. that coe cr.iliren'o atte^it^on Ic fctused'on tne 
foot of toe ^'ooto ratoer tr.an toe. le.: :: toerr./ 



Mildred . ..ily you please ta>e toese co:t£ to ne person vh: 



d, ij^ too re an- toe r per 000 .o ^ gr^ux vho -.igot 



rt'^ar 



"tie re o*7-t-? 



J^rr:/. oar, yo ^ - -Od ":-e-nv vr^ ha" ro.es toat are shorter 



3'ira , 2ar. y ^ : rod ? ."^o '.oe oo ^ar rooes toat are longer 
::r.ao t\ore r.otr? 



A similar 3ot_vit^ .-rigo.t se,.orr.ol :o ^ .og -^itt^n . 

2. On sone rtao.r .-'oi. o u^e t.- oo^lii^n' - ^ v ts, hut'lnol-rle tne 

teacoer*J r .:t _o t .a -rt. T^.r "bt-ne, '«ro 'oe 1' t :r:n each pair ' 
and staoi t:-cg vr \ t^- :;-:r .r a tahla. ^ ir: at tis' ^e^ f toe 
h 0 0 1 r an J o av - - i ^ .1 r eo a r r a 0 y: t a en ^ 0 . r r . n : t ' O'j i : t s tar 1 1 n;:. 
•Itr ^'Itrer t^'r -'"rtert r toll^rt 1 .t. 

0- * Y' i may -i^o t- ^ > a v^^r.'-^t.^o : thi: ' -t.vity to reviev ret 

* 1 anjg^^ag ' . - i t ^ *y : .or o rid reo . ! la.<^ t - : a ^ 1 ' • al e o t : e t ,0 - f h o t r an d 
pi ac e t a- - -r - l - " . a -1 r an i : 't r d^_ r ^ t t 'i r f f e ren t 1 0 a t r on sin 
the roam. A 'f railir-n t: j - jo eojo ret \: ccofr. Have 

one set ~t 1 1 a r-oo - r r an :e t h . e t ' f h t 1 n r r di r h c j r no 1 n g i t h ' 
toe tallest' rot", .-iavr f 0 ta-o^' ot .f coil ireo arran toe boots 
in order ry start. a: ..t^ tr^ rtart ^':t, t^a roildren trn:e 



C 



. to loc^ carefi-illy at the tvo arrangements and^decide whether or not 
tHey agree vith the ^f,ork of; e^^assmates . ^f'^'U may ask: 

Are there MORS members in one set THAII in^ the other ? (No. ) 
; Are there FSvv'ER members in one set ? . (I'lo . ) « 

Are there A3 VJZVf :--xe:- in set AC t:.ere , are in the 
other set? {Yo^ , ) ^ ' - 

r^Q^ ,-^rr^^ i^" r ac-ut these set" 2£ hoot^? (They 



are eq'^vaie^^.) 
How :an y.cu sh. . 



XIV. r? Yes, yr. cpirfa 



.r xhe boots- in 
this set '(inli^att ) ;r.tr: -^the l-' ztz ^ tnvs set (indicate) 
and see if t^.bre c>re c^ny beet s loft . 

Karla, .r.l*. ycu.'j_".o up and PAI? the MSI^IBZRS ^ tnese^ sets ? 
Dc the set_ -at- ? (Ye : . ) 
Aj.'e tney eauiva^en": . le^.; 



^. "I'm Thinking 




bir.Ter than I am.' 



th^n.' tr:at -S lar?:er than a norSe . 



Tt 



tr.in/.lnc 




teat 1: 


s-ialler than 


I am. 




'thm.^ln.: 
















th-.t ic 


smaller tnan 


you are? 




t: ^_n>lnj 


f V I'methinr 


tr:tt io 


Gma-iler than 


tne kitten. 





Qpr;. y ^ 1^ think ~f \ netr.inr that ij^ smaller tnan the 
VfjU nsmed bef oro? 
vrnat 1 . t 



thine 



I:, tr 



Talle:\t tbin-- that yiu can t.iink of ? 
,rr^l^^^r tr.a^ -ver:^-tain/ yr-i n^med before ? 



This typ^ 



tMHK.n-: ab'.t Vel-Tit. n::nirs a^ to sire can be used 



\d.th 



ier and narr-v;er; taller arip cr.-rt-^r ; etc 
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Turn 5^ or 6 'paper plates of graduated sizes upside down and arrange 

on a tray sq that 'only the largest shows. ' . 

^ "^^do you see on the tray ? (A pape^r plate. ) 
1*11 remove the plate . Now what do you see? (Another plate.) , 
Vll remove it. Now vhat^ do you see ? .(Another plate!) 

Continue until all plates have been removed. 

How vas I able to arrange * these plates so that you saw only 

one plate at a time? . 

. i 

Many children will be able to 1:ell you , that each plate was just a little 
smaller than the onq they had seen bef;ore. To help some see more clearly 
you may want to ask a child to demonstrate by holding his 'hands just 
far en:)ugh apart for you to slip the sma^llest -plate between them. 

Show me -^th yo^JT^ lands what John will ' have to do bef opj I" 
can slip this plate that i£ ju&t a • little larger bet^^een 
his hands . 

This plate is_ stilt larger than the last one . 

Show me how you^^ands Vill have to move now. " ' 

Continue until all plates have been used. 

Scatter the* plates abound m a small space and have a child see how 
quickly he can arrange them as they were. 

Then have them scattered and ask a child to turn them over and arrange 
them with the lan^est on bottom. 

Paper plates of ^^raduated sizes, "nests" of boxes or barrels, graduated 
sized beads, etc, mirht be made ^iiable for children to arrange and 
rearrange during the v/erk period. Save sets of rectangular paper plates 
as well as ^irc'^ar onc-s. 

Give each child balloon. 

I have a balloon ^ l^r each of you today . 

s stretch them bef ^^re we start v plowlng so that we can 
* * "^^IQ^ them up more easily . ^ 

tyu may ' bio.-/ them as large as you wish after we finish our 

]^ £^ now X will want you to stop blowing when J say , 
"Stop!" 
Blow. 



Ha"^ chiMren blow until a balloon is aboul; 3" rn -drajneter. , 



r 



Is your balloon larger than it .was when we started ? (Yes . ) 
' Blow ^- ^ ' . ' . 

Stop ! ^ ' ' , s 

I s your balloon the largest it has beeQ since' you started . 
blowing ? (Yes.) ' * 

Now you may blow your balloon'^as rarge as you wish . 
When you have it that large , you can fasten it with a rubljier 
band you' 11 find on the workbench. • 
I'll give you help if you need it. 

9. Before the children come into the room or while they are busy elsewhere 
place five or six! umbrellajs on a sn^l table ^wlth the longest umbrella 
to the front and^tTie re^ arranged In graduated size to the smallest 
umbrella, (e.g., man's umbrella, wonjan's smaller umbrella^ child's 
mbrella, a Japanese toy $(in umbrella, and 9 small party-favor umbrella 

What do you see ? (An ixmbrella.) ^ .4^^ 
» Show me how far apart you think you' d need to stretch ♦ 
your hands to be able to reach from the point of the 
umbrella to its handle . 
' Chris, will you come and see if your hantls are stretched - - 

out enough t£ reach that far ? ^ / 

As he comes tO"^he table, whisper to him to' say nothing about what he see^ » 

"V 

behind 4j:he big umbrella, but to pick the umbrella and «tand in front of. 
the others. 

• • ^ ^ 

Chris' s hands were just about the right, distance a^rt , 

weren't they ? Chris , you may put the umbrella on tha chai r > 
WTiat do you see now ? (Yes, you see another umbrella.) 

Continue with the remaining umtbrellas in the same manner stressing .that 
e«ch'is smaller than the ^n^ they saw before and that their tiarid-s are ' 

"i ' - ' 

getting closer and closer together. 



10. At another time, the same tmibrellas might be used to demQnstrate 

width* Open all the umbrellas and line them up according to graduated 



si^e with the handles facing #way from the -children. 



' V Is each umbrella just as vi de as the me next t£ it? *(N^^.) 

'Jean, '^l^M^leaje go and 3lt behind the widest umbrel]^-^ 

* ' * Did she choose the . rie^ht :-ne ? j - 

• • Can -you see 'her? (N:..) 
Jack ^ will y:u £it b-,hinl the narr-.^e^t ^ u^.brella . *' 
Did he choose the right one? ^ 

' Can you see him ? (Yes.) / 
' / Carol, IS tr.ere an jther :ne t^at is videN^jugh for ' y:i;^ to sit 

- -behind s;- fhat we canH £e« you. (Yes.) 



^ * y--^ ^-e aer ? (N: . ) . / ^ - 

Close tne uir.br el ier anl place the'n at random on the fi«^or. 

il ""-e ^ '^^-brella- up .straight -^ath the points on^ 

tne Cl^'Z:;, -./rr^c^r. ^.r*e V"ul5 be tne shortest ? Please show us. 
*Sara , ^.ich >.ne 1 : y :u think would be next in si ze ? 
Stand your '2-: rella up beside T - ir/ s . - ^ \ \ 

* * *Is'it ts^lloj* than ^ 3 unbrella? 



Continue in thl . -.anner unt'il all are used, opeak of the unbrellas 
^ a^i^ being taile'^ toan ^nl tallest. ^ 

11. Another v/ay t-'u^e th^ s^enso'* ?: .:eel to 'reinfor(?e the concept 

larger than "r -..Trailer .t::an vritn ,Brious sizes of balls, romg 
*fTor a VbII oal'l ur; t" a J-^rge beach ball, (Jacks ball, 

.:^?lf call, a '".i'ntly lar'er -accer ral>, t^Anis ball, etc.) 

H Id thij ^.^-fs-".^ b^ll ti 'h€^y your nand . (Palm do^Tiwar;^.) 
" ' * » # 

Can v'u^ee the-rell? (:J ,) ^ 



H :d VT^ b'^ll i 

Can y^jj -pe^ t^;- i;^^^ ^ ' ^A'-^ y J--^- ^ little/) ' * 

Can y:u ^t^ilJ^-urT^ ^^i' :'>n •■ r: around' the ball and h/ Id ijt 
c 7/\ rtabl / in -e oand ? (V- . ), 

L,> t' . u^o t^L : abb r ball next . ^ ^ ' 

Can / ' A 1 5' it_ in no -:an i /olth y .ur f in/;:ers cu;^la^l a ro uid it . 



\ 



iia 



I PC'' ^ . a rt n gf' out a''>» you ho 3 d th; s bgll ? (Y^^^. ) 



"^--^ ■ ^ > ^ ^ar ■ I thafi o^ot>itro ? (Y-n. ) 

C ntinue until t- jo.I i ;.ar n-ndl' i 1^11 the bolls. when he comes t 

the iir'st bi^l, 'V ^'-^n^'^ • 1'^ in ^n- J^y^(palfn d^-^Tiward that the ball , 
isn*t I b^lrmo n t- • rianl, a ^^^Hr t ■ put "tne bell between his 



hands, , H^'I]; t '\X t'0'>''^oj i iar :< ness by the ^ eel "f ^tTet'chinjj 



4 
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• as he handlei5 larger and ^arger balls. Inniedlately after he has 
• handled the 'largest, give him the snallest- - that he may feel the ^ 
sharp contrast* ^ 4 

12. The classroom equipment and, the materials tr?u.;ht into t:ae /rooffr by 'the 
^children offer excellent opporturrk^c fr-r th^^^ c mparij-^^n of lenr^tn" 
width, and size|^ ** . ' - ' 

Ify Jumping rope io l^nger^ tkan yi-urt? . ^ ^ • 
I have the "biggest ball > 
. You aren^ t ag tall as I am. - • 
I want a piece of paper the same cize as Tlmi . 

These and -^any other .-.tatementc :r questi'nz dan, lead'^turally into 
a situatl n callir^^^ f r an on-ITr e^^spot ^--iparirri. , ' 



< 
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Chapter 7 
vpRDERIKt}^^ SETS 



OBJECTIVE: To introduce the idea '-^^'^^^1^^^ -i^^ ^^^3 by usfng ^the concepts 

f — • W * • ^ 

■ of more thai^anci feVer than. ^ » . " 



VOCABULABX:' Order, between, Reviev;) rrj^re than, fe^'sr than, right^ left, ^ 



equiv"^lent. ' I 



' MATERIAj3S r ^Small object::, pap«r ba^, percepti<>n cards, chart holder. ^ 



ACTIVITIES TO' HELP DEVELOP fl&S CONCEPT: 



^ ; Select a se,t 'of fi e ^irls' and a S'^t of five boys to /Cerve ^a^helpei^s^ ^ 
-*tc4|^. Have them stand jcelVre th? cl|^3 . fct^he^lase identif^he ^members 
^ ct^Bach Get. . ^'^ \ t 

Are there a«' many me.Tibers in the s^t of girft a s^ there are in the set * 



^ of boys? 



^ ^ How oen V.pu * find ^ -)Ut ? ''l^eir tr^ ms^befs^ the' sets'to see if the ^ 
■sets match.) r ^ \ - ' ' 

.gfM^y ^ ^ay thajtv^£2. f^^^- .^quivalent? (Yes-. } ^ * - " ' ' 

Ruth and J^an , i^lease tal^e ycy^r seats . ' > ' ^ ^ 

L'^l^i^nage th- r.errlTrs of the ist j£ ^irls pow stanxiing here . ^ ^ 
Now^-^'^ -et- h^y- aC 1sfe f^MHt^ of the room equivalent ? > (No, there 
ar<e more b^^'s. )• » . « , i " ' - 

• ' ' The sefc zj ; F.a\ Tu're rTie^^ber^. ' '.^lii^j-i ha,53 ' ^av^ members ? (The ^ 
se^ of .^irl3 rar Jc-.-er membei*^..) * ' ^ _ ^ * * 

Is*Karfa -i'^erbor ^'^ y^o* set _ vith mor-Vtembers ? (N-.'.) ^ ' 
Is Hai*r/*^ me^u'-r *-fJtht' r.et ..ith rrioi^ members? (Yes.O 
V . Is th^re anv'b y .jf^ i * ' a ' fr.e^.bo r f ^the set, wi?h fever members ? '(No, 

' ■-^rffv >-i-'l ^^'='-n.-- *to > n^. ^ with Avs^r gjemba^. ) ' . ' 

v;il¥ th- >h\ldr^h .ho I -lon'v ^ tne spt ^ith fevei* me;T^bers please stana 
- 'ner^ Td'j:lrnatin-: a 1 -><?at]-on ,t .w/ardMtae left side or the front wall). f i > 



1 



^ * 



0^ 



Will the children who belong to the set ^^th more membgrs please stand 

h»ce (designating a'^location to the right of the previous one)! (Pointing 

to' the set dt the left). * ' * . " • 

* - • ' • 

Is the first set the one with fewer members or the ono, with more members ? 

^ewer) (Pointing to the set at the -right), ^ V 

Does the next set' have more members -than the first ( other ') ^n^ y (Yes • ) 



Have the children sit^o-vm. * Direct' their attentio-p to the flannel or magnetic 
boa rd.^ • ^ . ^ ^ , ' 

Plac? two sets that are not equivalent on the' magrjetic, "^ard. Let on^ sft 
.consist of fruit and fhe other of birds. * ' 




t 'the children aasist you in pairing the iriembers of the set of fruit, with*' 
hose of. the set i^S birtis t". detemme whether or not the sets are equivalent. 

I>> »»ie ^ts match ? (No.) ^ 



• Which sgt has fewer members ? {Th& set "bf ^ bird#7") " •» 
Which set has more iffembers ? (The ser of fruit. ) 

^ ^^'^ Hi s^^a^^g^ the set of birds nere in this portion of ^the magnetic 

* *522£i Sill iii^ 22l 2L fruit , here . (See tlra^wing for the arran^jement^. ) 





• t 



80 



Select a, Get cf f-lowers which has more members than the set of birds and 
fewer members than the 3e< 'fruit. iSglect a child to demonstrate by \ 
pairing members of the sets whether the set of flowers h^s more or fewer ' , 
members than the set of birds., * - , ' 

Are there mo/e flowers trian birdc ? ^(Y-s.) 

Does the set of flowers ha.e more members than *the set of birds? (Yes„. ) * 



Are there fewer birds than flowers? 



(Yes.) 



Does the set of birds have ffever members tnan the set of flowers ^ 



(Yes*) 



Select another child to demonstrate -^nether the set of flowers has more or 
fewer members tharT the set :f frUit. . 

Are there more flowers than pieces cf f rujt ? { No,, ) 

Does the sef of flowers hav^ more mem^&ers tijin'the set of fruit? (No. ) 
• A§e there fewer flowers than pieces of fruit ? (Yes.)' ^ ^ 

^oes the set cf flowers have f.ewer members than the set of fruit ?_ (Yeijj ) 
Are there Mijo re pieces ' Df fruit than fl6wers ? (Yes.) 

Does^ the, set of' f rait have more members ^h^n the set of flowers ? (Yes • ) 
' Let us put ^the f Lower s - BEtWEHN the birds and the fruit . 




Are there, mere flowe rs than ' birds ? (Yes.) 
Are there mpre places of fruit than flowers ? (Yes,) 
Are there fev^^^eces of fruit than flowe£S ? (No.)^^ 
. Are there fever birds tnan f lovers ? (Yes.') 

.have put tne three sets IN ORDER The set of birds (pointing) is flrsj:.^ . *r - ^ 
The tet 'jf_ flowers i^ next, ' ^ r ^ 

feere are more flowers than - birds . Tne set of fruit . is " last , ' TheVe 
^ ^ , ^ > ^ 

are, more pieces of. fnj.it tnan flowers . 
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Are there more pieces '-.f fr^ait tuan birds? {Yes,) « 
, ^ / ^ ^ * 

Are there fever birds than piece2 cf fruit? (Yeo.) ^ 

• In the preceding activity, the tMrd ':et ca.Tr? b^tveen the :ther two 5ets. 
Use materials of ycur j-^-n choo^in^ ani pr'ceea in a similar way t: illuetrat? 
instances in v.tiich the zr:iri ^-^t nas: 

fewer members ^thar^ either jf \hir z^rct tv- sets a3'-d: 
more iheiribers tnaTi" eitncrr ■ f trie flr^t tvc ^ets ^sei. 

*; If. needed, take, advantage :f tr.Is^rprirt^urity to reinforce children' j ability ' 
to distinguish ar/ n^ tne "ffet -r/ th^ left ^ t^x et n the ri^-nt, and the set ' 
be*tween; and to refer^t: ^.ne ::et ai bem/ \ ^ let't r-^ rl-'rt of ano^h*^"^ sf^t* 

• Prepare in advan2e ^ ^-^t^:: .bjectz f:f eac-o child, fr.r exarrole, : 

paste ctickc*, 4 b'J.tt ns aod - tl'-c^.s.) Have nz ^':^>re *han five members m ^ 
any set at' this ".iT.e. >.v(5 -la^h cnili a cmtair.er -ith ^ .arioty f ':b.;ects. 

1^ ^ JiHI- ^ PQ- _ti2££, a set o^. bvt>_^, and a set 2^ bl^C£s . 

Place tr.*! memt'^rs "L^f or.e set, f butt'is'hn '^".he table in front of you*. 

"(if ether materials ar^ 1^ .tart ^Ito vr.icr.e% er set vrlll be bB-Ween 

tne other t*r , m srl^r.) 

^ Nov chsT'se .ne ""e :t:.er :et . »oi s a i i i 1 1 ^-e^.bers ^itn tr.ose tf 

the firrt Vet. '* ^ ' ' - ; 

* - ** 

D^.es this set r.sve m';re '^.emb-?rs t- an t:.eie are in yo^^r first s^t ? * 

*v 2l. lllil,^^"-' iivv-er ^.enber fan' y ^r, t-^rat set? 



"^fTuis'/ers: viHT /5cr^y i^^endin^" ocon tne choice s: the set . ) 

If JLt na s m - re. r^o^b^^^, clac s ti.e": t tne hlGh: A' the members .f yp-jj- 
first set. * 

If'it^ns: fev/g^r -p-b^ rs, r^^c- t- e^. "re LrJT sf tne "membafs ^'.your 



firsts set ' ^ ^ ' * 

Since each shilo r^ss tne same "latrr.al., It :-n'^-Ud be easy £r,r you. to* look 
• , around the r^^^m and see tne arr^ngeTT^At ^f o-trlect^-^ on tr^xr tables.* 

Nowj ^air members, f ^y our last set v.'itfi those ol your firct ^et . 
- > . I^3j | |his " set, hay^ m r^- or fe/.er meybe;r 3 than yo-or first set? * 

If it ms m--, re member^ , place them ts the rifgnt' of the memliers of -your * 
; first -set . . ' ^ % ^ ... • V • . 

If it has f-.v-r memb-- rs , plage . them *.nc left of the membt-rs pf ^ your 
Arst 1st. . * . • . ,4 
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ORDER. 



You have put the zetz in 

V » One set i£ between the c^tn^^s/. /It ' hao mor'- :r.c^-aers than"* the set at 

the lert. Tr.e-t^ne between hso^^ewer n.^rni^rs tna-i the jet at the right > 

* •'Have the * children retui*n^ aiy^":. ej^^ *h',-- contamerc. IIdw the chiftren 

through a procedijire siaiTar tu t^'^ie preceding o'ne , /dt^ this time have th^em 

• .start vith the set of, blocks. Finally, go -through ^jHfe* procedure Si'gain, th^s * , 



time . starting ^^ith the set^of D'^iste s,_-^_. _ _ . , ^ . 

protlenis o,r ordering t:^t ..ere not en'jp-Jitered ' in t:.e first instance*, vhen 
the third set is^ coiTipared A^tn ^3icr of the '^th^r t.o. SoT.e cbildren viii 
need considerable helL 14 ni rer.eated exT:eriei:':es of tbas nature before they 
seem to srasr. the essen^je of ;:he ordering' rrocess.. . 



:tic'f 3 V Each of these may i^esul^ in 



\ 



•Repeat thlL Kind of a^Tivi^ 
var;; in n-^'::ber ^f ":er.cers : 
'child r.s%*^'^ve 5: Leads, 
ri ight have * :e';d5, 2 ^^as^es;^^ c>s and 



i""'e tr e jhildren se 



;f o^njects that 
Fzr example, ^ne 
aste st-ic'^'-S , vhile anotner 



• Give c'^'ildren dif: 



:s and r.sv^t each co^ipare the nun^er of 

m ' 

neirrlzfs f T:os£:lly ^r*dering thys s^ts 

t / 



:.'^r jr.e":r,ers in tne i lannel or 




1 ra^r '"^r 



t>^t an 



ERLC 



i. 



A. 



• 



Does the sgt vf square shapes have feVer aeml-ers than the set cf stars ? 
^'^'^ (As before, No.)^ ^ 

Doep the set of tAangular "shapes .ha e fever /nembers than the set ^of 
* sta^s? (Yes.) - i 

Then vhicn set shall £Ut fir .t ^ he re at the left ?, (rh%^t cf 
^triangular sha-oes^ ^ % ' \ 

/Put the trianffalar c\>^ut at the left of tire two star's, such as: • ' 



".A ^ O ■ 



iet as s^e if tr.e set = 



O 



fl§?v are in- cr?fer . 



the set ^ triang-^ar shape; have fever members' than tne* set 
of stars? (Yes, ) - ' . ^ ^ , ^ 

Does^.e set J stars have :^ver me rubers than the set cf circ-uia?' 
shades?' (Yes.) * ^ ' ' * ' 



s qua re s r^p e s . 


!..) ^ ; 


% What can ve do" tr? 


put the"' 3^ 


between tr.e set 


r stars, ah' 


A 










□ 




Hare tr.e^chiidreaheip^y:?. veTify ^haf: |oing f rom^ laf to^ right, each 
has fewer Tnemb^rs thaj; the one follov*ing ' it; an^gplng fi:^or. right to left, ^ 
* erfth set^'l^as ^re members t.hian, ^-he one next to it.) -i \ • 



V 



• Provide Sid^lar erp^rier^ces irr-:rderirig other 3e*c of oljects. Witr. sets 
presented 'random order) .se-sets having 2, and 5, cierifcer^j se^s 

^.having 1, 2, 3 and 5 nerncers; sets 'having. 1,*:, - and J menibers; and 
sets having -K^? 3, - f r.eniers. (The r/jnber of ^lenbers m ea^h set 

is given here only» for *::nvenien.e ^n ?'j.""^nlc5t^ng-'wi t-. ^/ r ^ . 'Th^n^^jrter of 
^members in a set is not to^ce r.ent-oned vh4n vorKing vith childrgn on ordering 
the sets.) ' • ' < . . , ' 

• Have read^five-. taper ta^^s^escn :;:nt3ining-.a' i;f^erent n^^^cer s-f fariiiiar 
' objects ^froz. 1 throug-i z^) / Pls-e tne bfegs a-, ran^oin ozr the fiojr so 

that tneither "you nor the cnildren VjtxO* vhich bag holds a particular set. 
all children facing e lev table^ or other area easily seen, pick^a bag and* 
place its contents in the center tf the table- As> a .crJ.ld to^ chqosa^ another 
' bac, remove tne se^., 5n5 determine vhether or not it hiSS more or fever nen- 
be?^ th-^yo^-irs. If r.is set ha^ rtore-menicers., ha^^^ him put it on ^ne rignt 
oFthe set onlfehe 05ble. i:u riay vish to put these objects tn colored papd2> 
or (55Kr:di to help cr.ilcren ident if;, r^rfe- members of each set- If it h^s-^fev^r 
iaembers, place it ;:o the left. r<e sure tne^ all children are sit^^ing so 
'.that ^he direct '.ons, left -ani ri^nt, are correct f^oni 'their vievT>oin^ - Pit' , ■ 
.the objects bac> in the bags ani repeat the procedure, several t.irr.es - If a 
child -^amot determine =vhetner the. set h^s more members tr-an o^ fever than 
the set on the tsble, 3S> nir. ^o -hec>: by ps.ring th^e members of the sets. 
After the firct ze% -e;e:tei Is placcj _to tne rignt or to the -left of the ' 
st^'rtir^" cet, Cna^e anotner chilJ select anotner. It may gc betveen the first 
^vi' or tu tno left tr to tne right-.of the other sets- This^aotivity may xe 
ased tt ordeV >n:. tru^ee or fo.r of t:x- five sets, or to order all of tnem.*" 

• Prepare ;er?ep'-.tr. '^^ruc ftr c-ets navinr 1 t:j:'ough > members- Pl-ac^^the 
cards faoe Jtvn In a lo.<. I-ic-: OT:e jard at random to p^t 'into the center of ^ ^' 

_^to plir: out another jiera '^and de^nnine vhether 
'.r fever Verniers th^: are m vour^sH. If his 
feet ha3'*fever -e"-;^ers, hoo'o tha,t 'card rla'bed tn ^^J^^.j of •/o^ir ^ card If it ' 
bias* m.bre ^e-^bers^ ac< tr^t it te'placed to the.r^ght. Ag^^irTp cfieck J:o soe 
^ tHfet ^:I1 children are setting co t lat t^e* direct ions , left arid right, are 
^ pDrrect from, the ^r .uevriirt': . 

X^.ggesti jns ^"or nr oercept 
hol> 



.on cards' "i-^.j .be ft-^hd m the back of th-is. 
T'-e sectioh 1- c^rlied Percffltion Cards . - / / ^ 



•Using* t>le perception c^rd^., pick a ?:ird froT. -he tzx for tr.e heginrjing bf 
^ihe game.^ Ask a child to pick snot her caru '-in: .. itr.o^-it Iqoking it plsce 
' " ii either to the right or Le'f- of the thirst. T'-ic child viil then S3> eno-'ner' 
.child if he b^s placed ix correc-:ly. I: re, die not', the jec4nd child nill * 
tell him vky it is not corrs-t'cnd -ovc the c-ri to it2 rirht tosition. Tr.q* . 
second' child then rer.oves card's arA st^r^is the ^s-e vi':. i nev :ard picked 
te second thild io-cz not -tnov li^che ce^r.c: -ore^th^n or 



at "random. V,?.en 



sescers^ ask : ^Ir to the:k : air.nr tro T.ecners^:! 'he sets. A-ain, 



arrangenie'^jts 
vas s^^g^l^: 



ran ce i^ade 



jcnt i::>in^ 



:ra. :arlc 



— e tl^e;^c t-rer zs^c. 



, ^t re-: ^a ce.tents 
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i ' Chapter/: * 

ADDiriOIIAL ACrr/ITIHS FOR DEVZLOPHTG CERTA.HJ 
IDE.-^ jSSB IK MATH2''ATICS , • 



0BJECTIV£: 



VOCABUIAPY: 



N5ATEHIA1S: 



To p^ovrde more opport .nitie^ for chiidren to increase their 
^^.derstar.d^-o of certa-in concepts used izi niatheinatf cs . . 

Acove, aro.nd,^ce3ide, over, cehir.d, top, position, lover, 
upper, middle/ center, ?ame, differerr/, fPevi^O cetveen^ 
ir.side, or., largest ^ ,^nialle5t. 

Colored cor.5:r-.cti3r" paper, r,ek~C' .cardcoard; oc.i9c-?s for 



flfrj-.el board; felt; str,ir^; call; erairs, 



At tl 



tacles; tloc>s; "cooks, other ocjects that «o^ld nomially he 
in the zlassrooir.. ^ . ^ - 

.her. vou'var/t t.-.e ch.ldre- to sit in design^-ted places their , 
ca/. Le '.r.tten'cr. j^,lorei :_3rer :tt-t.t3 cf various geometric regions. 
Use re;:. one ^nkt ha^e — e sate shspe >tt differ m «^ize- and the positions in 
whicn -ney ar^ .la:ed. tay have^^hc children i|entLfy the particular 

shac^ heinr used.^'F^r exa-ipl^rr-rrltneui^r^-r..-^ looh l.he these. " } 

• ■ . - . . . .• • 






SDn-.e ^o----cr tir.^ .se -re:;tir..r.l&r ^--irsulsr regions in the serne way. The _ 
' regions sholl; ■"■r-/ ir. colors as --ell 3E sizes. 

.Have geometric rel^^y. ^.viie the alss^ int^ three or fo.r teansE . Seat (of, 
stand)'-e3ins ir.ro-..t rr.ov a • geo-.e-.ric fi^'ure, allow the" first chi€d on each 
tAci 9 mlk-.e or two to : another c^Ject shaped like it sorr.evhere in the 
room. ?.ng hell, an-i -^s soon '^^s the first child is 'succes.-f -J., he si*s at 
t^.e ts'k of his ro.; tr.eh c-.ow =nother -W-^-i -pr the new levJers of ea-J. row 



I 



^members were able to find alitor most of the shapes in^the allotted time wins. 



to find. ^This oontinues, until "each child .has had a turn. The team whose 
members were able to find alitor most o 

V 



tth the name of a child written on 



each-. 






Place the cut-cuts -n t.ie fl :cr :r a aearcv tab^.e . 

'^cday , we w- 1 1 use a different way of ^ecidmr; fchere cnildren will work. 



As ycu 'na; 



L — n -t^ced , t^here /-s a_ triangular shape ty tne big blccks / a 



rectangular ^ne cv tr.e art 



nater.a^s, a 21 r 



:ular shape by the STiall blocks^etc. 



— ^^l^ZHl'i^lii y-'-^^ ^-ar.e i 5 turned :ver , please 'go cuietly ,and stand 

^ by a ycape tr.at Is li<e ycurs. 



?ood w^?T"-?5^ seeing th^t some children wo^ with niaterlals^ that they 
3 eld om. choose . At a Icter time these same cut'-outs can' be ^tsed to get the 
children vorking in yet er.ot-her activity. 'Jhangf children*s names on regions . 
50 a child IS not 'always. identified w_th the same shape. 

•Provide puzzle boxes of 'geomeir^c'^f i.j.res . I4arce c.^srrj cardb^rd cut-outs of 
rectang-ular regions including squa.'c regions), tri-ang-ular Regions, and circu- 
lar regions of vorl^f-.^s' sizes.* C.t t4:cse irregularly into two, triree, or even 
four pieces '^G b& fitted 'ogether^tc complete the fig^ire. 



•Th.ese pi_ece£i cc-ili also ie used 'is a game to f^r^ who.;wo^J.d work with the 
different types yl eq-^ pmer.t d^r.-.g --e free adt^v^ty .period . 'After each 
cnild has taken a pie/q/rom "h^r lix, aeslgn'-iie one cnild^^^the "key"'' man 
for each figure. He £ta:*.ds in r^r.e vpl^ce* /.old^ng his pieceTp that' it can *ce 
seen ^asily'. Ever:, otner'?>rlld sees how quickly he caiTT*!^ where hife piece 
of the puzzle- fits. He has tren found the ^children with whom he will work. 
The various groupo will toen wor,< where they f^nd anotr.er figure to match 
the one they hiave formed . ' , 

•P^t cut-outs^ of regions on j^iagneti : flannel) bo^i'rc^. Ask a child to place a 
piece of yarn on the baard and descrij.e its position in relation to the cut- 
outs. ♦ ' ' ' ' 



Tne ^yarn ..5 BE7V?EEN t^^ 



aua re . \ 
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It is ABOVE* the re ctangle . 
p ^ . • 

It is AROJm) the clrcrle and the triangle . ' ^ 

•Use perception cards, starched string, wire, yarn, or construction paper to 

make visual aids such as the following: ^ ^ _ 




Display only a few such figures at a time. Many questions Could "be asked, 
such as: • i 

In which one do we see a TRIMGI^ inside a square ? . 

In which do we see two figures of the SA>E shage ^ of different sizes? 

•M^ke large. cut-out felt or paper regions of various shapes. Then, -cut out 

smaller regions from the inside t Each smaU region should have a shape 
* different 'firom the larger region from which it was cut. TJnese -he used 
^ to fit into each ot^^.#Yo-ar fig^4res may look like this. 




AT 



Directions ^irfiilar^to these may be used. - . ' 

Find the triWdlar shape tr^t fits inside a rectangular ^hape. 



Which square cnapg 



fits ar-^und a -green .^ircuj^r shape? ; 



can r^e , ' 
e c^iildren 



Whi-h blrcolar r nape ' -.111 ^It inside a triangular shape 

* , * ^ > 

. •A variatit>n of .the ac^.ivity above is to make two fi^re 

placed inside- a rotund /each /Jtjiape ancf one'^hat vi 
may 'be j^equested to choose which blue triangul|r 
partic^jlai- clroulnr shppe or which yellow c^c^Ilar^e^ion 

red rectangular ghape. This will require finer^isci^iV^tion and give' more 
challenge to some c^^ildren who rr.oy be read/ fS^ 3 jn^^'-dif f iciolt task. ^ 




39 , 



^ ^ Jeari ' ^oes dovn the si 1 de , does she haye to ^ro past the ^ar[3^ 

to get to* the swings? (N; . ) , ; . 

Is garden^ BETWEEN the slide and >the svings? (N-..) * ♦ 
Are the svlngs BET^»vEEN the slide and, the garden? ' (Ye*. ) " ^ \ 

•^Have some objects close at hand that can^^ uced in c^-njunctioa vrlth your 
directions to, the children. ! 

. Ji^put this car BETWEEN Jihn and Tim. ' ' 

' "^OS^-J^ ^h^s paper in, the LOWER, FIGHT - MAITD drawer . . ^ ^ ' 

Julia , hol^ the '^o^K ABOVE Ceroids head. * . 

Npv put it ON her head^. ' , m. 



• Have a ci;iU^d (Jerry) stand se^/eral feet away rro- ycu 'aud bomce a bell to' 
^ hini. Put'^another ^r^ili (Joe) fcet^'een ycu and the'^irct child. - 

' I bo^anc^ t-he h&l^to Jerry 5^v/? (N.-, J:.e ^is bet'^een y-'U*and Jerry.) 



Seme children -.-ill need more than incidental leernin^i e^eriences"' to help 
them mderstand many tnese ^jficepts. "Place" garjes may be of help „ to 
them. Tnes^e canies ^.ay emphasij-e such pooiti^n^ as:^ above, below^ behind, 
beside^ top, b^tt'n, up^j^r, 'l^wer, Carrier, center, middle, ever, arid under. 



■ : - ■ , ■ ■ 
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\ 'chapter 9 



USING NUMBERS WITH. SETS 



OBJECTIVE; To hfeip children identify the ntilnb^r of ^ members in certain sets. 



VOCABUMRY: 



One, two, three, four, five. 



MATERIALS ; Set objects, materials for magnetic or flannel board, percep- 
tion cards, card holder. ^ , 

BACKGBOUlSrD NOTE: . \ - ' ^ 

The sets to be identified will be limited to no more than 5 members* 
The suggestions in this section of the ^commentary ar^ designed to provide 
meaningful fium'ber 'associations a6 backgroCmd' for future systematic development 
of number ideas ^ There are many opporttmities in the;daily program for the 
child to recognize without counting^ the number of members in sets with no 
more than five members. Counting £er se is Hot considered at this stage of 
development. - ^ ^ - ^ ^ • 

ACTIVITiES TO HELP DEVELOP CONCEPTS - . - 

HUMBER MOVERS ' IN SELECTED ^ SETS 

In some kindergartens^ certain work areas are limited ^to \ children at 
a *time. \k child soon able to see at a glance whether or not there is 
room for him' on the big blocks, in the doll'Viouse, at^ the workbench, ^tc. 
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ame cards may be used to. designate where each child is to sit as he enters 
th^ group. The number of children alsent i^^r the da^' vill le the same as the 
number of the car^fe^ tliat are not paired vith children. 
Cut-outs of 'diffpr^ shaped regioi.o might be used in the same manner. 

PAIBm^ ' WITH M LmomED SET 

Before the children co^e in, place many smaU set materials around the 
*room. Have materials that yo'i- can use to arrange 'in sets of 2, 3, K or 
5. It may be be^ft to use g r/.riety of-ocject.s in the arrangements to rein- 
^ force the, idea that sets m^" h^ave dissimilar merabers. Jell the children that 
we-will play a game of "Let'- pretend" toda:r. 

I will make telieve I have certain sets and I will ask ^ to look 
. around the room ^^o fp-nd sets that »natch mine . * / 

I have a make telieve set »hose members ' are a car, a covboy and a 
teddy beUr . 

I would lij<e to. -a/e you find a £et tuat haS a_s many members as mjr ^set^. 

^a^^e a set containing a look,, a ball , a 'toj^, ^ a doll. 
Find a 'set that h^s the same hi-oinber of members . 
T*m think iHb 2l 1 ^ -whose members .are' an airplane and a horse . 
. Find a ^et t3 ma^ ch min^ . - ^ 

SETS COIITAimG/TWO MET^gSRS 

There are many ^hlnns tr.-^t -use almost every da^^ that came_ in twos.. 
Today, we v n 1 ' aUyut ^omo_ of ' those ' things ■ tool^ tl^ TWO shoes_ 

we arc wear ing ■ 

Can you tV.ink of other things that wear that come in_ twoG* . 

, The discussion of clothinq. that are worn .in twos might include: secKs, 

stockings, slippers, skates .'toots , galosl^.es, shoe laces, mittens or gloves, 
etc' ' * 

. The singing game or 'c'nont ^'My Toes, My Knees, My Shoulders, My Head" 
is fwn^ points up the twoness of the other parts of the body since there 
is. only one head. . ' _ - 
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hame cards may be used to. designate where each child is to sit as he enters 
th^ group. -^The number of children alsent x'^^r the da^^ will Ve the same as the 
number of- the carc^fe^that are not paljred with children. 
Cut-outs of *diff^'?^ shaped regioi.c mi^ht be used in trie same manner. 

PAIBHIG WITH AN IMAGINED SET 

Before the children coi^e in, place many small set maxerials around the 
"room. Have materials that you' can use to arrange 'in sets of 2, 3, K or 
5, It may be beEft to use a y-a-iety of -otjects in the arrangements to rein- 
"force the, idea that sets mr7 h^ave dissimilar members. ,Tell the children that 
we. will play a game of '"Let'- pretend" toda:r. 

I will make telievo 1 nave certain sets and I will ask ^ to look 
. around the room ^ f^nd sets that Snatch mine . * / 

I have a mfike believe set vvhose members are a car, a cowboy and a 
teddy bear . 

I would lU<e to. nave /du find a £et that ha^ a^ many members a£ mj^ ,set . ^ 

a have a set containing a book ,, a ball , a 't^, aM a doll- 
Find a ' set that h-;S the sane hi^.ber of members . 
T«m thinking of a_ set -whose memters ^are^ an airplane and a horse . 
Find a set to ma^ 2h min^ » 



SETS cQirrAiroiG ' two mei^ibkrs 

There are many %hin^:^ trnt '^^ use almost every da^ that_ come_ in twos_. 

Today, wlir talk alout some of' those things > Look at the^ TWO shoes_ 

we are wearing - 

Can you t^unk =3f_ iraier_ 
The discussion of clothing, that are worn , in twos might include: socKs, 
stockings, slippers, skates ,f boots , galosbes, shoe laces, mittens or gloves, 
etc.^ ^ * \ 

, The singing game or cb^nf/'Hy Toes, My Knees, lA^ Shoulders, My 'Head" 
is fun^ points up the twones.^' of Uic other parts of the body since there 
is only one head. » • - 
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•TItjs chil4ren may erijoy having you read siich poems as: 



Robei-ts, Elizabeth Madox, "The Twins'* 
Milne, A. "Us Two" 
•Drinkwater, John, "Twos" 

They may also enjoy hearing nurser;^-- rhymes that have two characters. 



SETS EggiVALENT TO A MODEL SET 





0 






□ 





























A • (1) (2) (3) / (^k)^ 

Using mategLals for the magnaiJ-C board, perception cards', felt pen 
on newsprint, arrange a^et of three objects ancy'ayieast three other sets 
so that at least one of these is equivalent to /th^ firsts set. For example, 
sets of objects m^ght appear as illustrated at ov/ where sets (2) 'and (4) 
are equivalent tj set A. Select different /chi/ldren to find a set that;matche 
.the model se-|,. Be s-^e,that all of the so/s /-at are equivalent to the model 

^ set are identified, along^with the h^unbe^** oy members m each. 
* ' ^ ' I 

Repe'at this activity using sets- having /ne/ two, four,' or five member^. 

\ 

Ask ^he children to find sets Wth/ room that match the model set, whose 
number property is identified. Hava^ eVch child ^air the members of his set** 
with the members of yo.rs +0 see \f o/e set hac as man;/ 'members as the other. 
Avoid having the children ^et the^id^a tbiat the members of e set must be 
related in some way other xhan that ^hey are members of the same ^et. 

•Give each child a set of objects. 

Listen carefiil]^ a£ I describe the , game that we will play today . ^ 

I will put a^ set of objects under this box (indicate) while" your 

eyeg are closed ' . ^ * 

^e^ 'l tell you to open your eyes , use' the objects I gave you to form 

a set that you thj.nk - is ^ equivalent to the set under the box. 

Place this get of objects in front of - , 

Then I will remove the box and show you the set that was hidden . 

Are you ready to play ? * ^ . ' • 



Close your eyes , I am placing a s&l und^ the box; 
Open your* eyes . Think .* ^ « 

Now, ^placg in front of a set that you think has as_ laany members as 
the set under the box , . , 

Look at ^ set * 
' " Now look at your ^et . . ^ - ^ 

If your set is^ equfvalent to set , please stand and tell me how, many . 

members there are ^ in each set . 
Repeat the game several times and ack .various chilHren "to be helpers. J^ch 
helper should have a tUm to select and hide a set f£>T classmates to match. 

•Place the following aets on a table or countertop; ten sets eacii containing 
four smali -objects; two sets of three obj-ects; and one set of two objects. 
Show a set with fo.ur objects and ask for" the number of members in this set. 

^Send two children- to thd t^le ■ co'ontertop) . As you slowly count to ^ive, 
they must find a .set with the ntimber of members indi called and arrange il in 
a designated place 'for clas3mq.tes to see^' Continue until all of the sets of 
k obj'ects have ceeij used. « . * . | 

This-a'c^ivity riay Le rej^eated uGmg sets with mor^ or fewer members. g 

* * • ' 

PROBLEM SQLVniG 

Give each criild a set containing 5 small^objects and a piece of ♦ 
6" X 3" construction r.^*per. 

Today I'm going to tell you some stories . 

You will use the set materials to answer the questions 1*11 ask.. 
After I ask the question , put your set answers under the paper so 
they won*t be seen -until It i£ time . 

After you have given the problem and the children, have deAded upon answers, 
show the story using the magnetic board, l^ave the childr^ check their gnawers 
and stand if their set iS' equ?. talent |to the one on the ^ard. 

Mildred had two dolls . 
Mother ^ave her one new doll '. 
, - How m^ny dolls does Mildred have ? 



Jafte has one baok , ^one doll , and one top . 
May, -I^ see hov many t,oys Jane has ? 

Bill started to school vif h One ball . 

He found another one on the » ^ay . * 

How many halla did Bill briflg to school ?^ 



ADDiLeONAT 'ACTIVITIES , * 

-, ' * _ Ik 

1. Have the\ehildren scattered around the center of the room. At -the sound 
of a "bejll or a chord of the piano, they are' to form into sets vith 1, 
.2, 3 or ^ nieciters . Ask one child in' each group to call out fiis set 

. numher. * ' * 

2. There are some singing ^ames and many songs that use nun^hers . "Ten Li|:tle 
Indians" "This Old Man" /|"Three 'Blind Mice". "Two Little Birds", ""Six 
Little Chickadees", etc.7/use \hese at music time.^ 

• J - 

3« Use perception c^rd^ iliistrated in the back of the hook for ^t descrip- 
tions '<pf various typest . ' ^ . « 
(a) 'Hecogni'zing sets vith 1, 5^ and 3 memhers. 

Using sets of 2, and* 3, members to name the number of a set. with 
more members. The children may think of a set of ^6 as 2 sets 
o£. i members eacl) or as 3 sets of 2 members each. * « 

Identifying thb namber of numbers m a subset vithin a set. 
Pairing the merit ers of tvo sets and discovering that one set nas 
more than, fever ^han ■ ^ ^ a s many members as the other. Mention 
r>uinber of members of eacn. ' - ^ 

^(e) Joining sets and forming a nev set- Mention H'jnber of Inembers. 

Removing a su^jset, to find the remaining set. Mention number of 
members. " ^ ^ 

Recognizing t];iat a se^ having three members arranged in a lar*^ 
space rerresentjB the same number -as a set of tliree members within 
a - smaiJ. s^ar^. 



(c) 

(d) 



(f) 
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(h) Identifying twcT sets whidh have the same"* arrangement of members and 
* alsQ the same number 6f members . 

I ' '. ^ ' 1 i)*'r « ^ 

... •-L.'-!^ • . ■ 



MTERIALS 



The following Lists of ^nat l> lal s *sw7;^est certain aids for use in 
the mathematics program. They arc> by no^ means exhaustive.* You may' 
' find other materials that will nake the wo"K more ^.eaningful to yoijtr \ 
particular class. It Is noi necessary that you have or use evei^ 
item listed. Use yoi^r best jud^^^ent both in the selection of aids 
and in the extent c^f tr.eii usV with your child x-en. 

> MATERIALS ?0P TEACHEF DEMONSTRA.TIOIJ AIJP RJPIL USf 



General clas^roo" 



Paper clips, i;bLer bands, colored ^hal>/ 
paper^ ta^jboard^ scissors, paste, crayons, 
paints, paint br-ishcs, f'^rn-iture, etc. 



'n 'small ones to large \ea(cl:i balls 



Balloons 

Balb^r a variety c^f si.es "ar^^r.-^ 
Blocks ^cf varic'js 3h*ape3 and siz':3 W * 

Bocks 

Bo^es of vdlrious sices kvj\ shar'"S 

^ " ^ I- 

, Coordinaticn boa: d ' 

Cookie cr^donut cutter 

■ . -I 

# 

Embroidery h<;^'Op ^ • ^ 

Empt> -pariS of vaiicus si'cos 

Fit-a-space ' * . 

Flannel or ma^;npti^' bcar-d 
Flannel or magnr-ti^-^ boarci objects 
F6rm b©ai'd 

, Games:, dominoes, Gb4,<''--'t "'otto, puzzles, etc. 

Geometric models made fro'-*"a variety of materials such as: 
" ' * 1 construction paper, sandpaper, wire,' styrofoam. 



»^^elt. 



99 » 
i 



ERLC 



Graduated sttapes ^ 

' I * \ * ' * 

Hula*hoop (if available) 

t . - 

Kittle In the, kegs • % , i . 

Learning tower . ^ . • 

Lincoln logs . ' 

I^netic form board . • , * ^ 

Numeral cards- ^ 

Old magazines ^ ' / , 

Paper bags ^ ' ' 

Parquetry blocks 

Pegboard and pegs ' 4 

Perception ^ards * ^ 1^ 

i ' 
Rhytjim instrurfients ' • y * 

Seasonal materials: Irdian corr.;^ colcred leaves; ^anpKins; Christmas 
de:oraticns; ^^IJy ec^^sj ^-reetirig cards from 
h 0 . va-'"LC'^3 O'jcaslcns; 



String, yarn or cloth'^Gline rope • ^ - 

Toys: d9lls; :ar3; dish'^s; stand-;^p :'i_:ureG :a-'I]y ijrcups, conrnunity 
workers or Stcrytook chara':terr>; 1oll-^othcs; trucks; -tc. 

Umbrellas of various sizes 

Notice- the next 1 i stT^Mate rials r^r Individual P-iplls", and ase as applicable, 

t 

' _ ^ MATERIALS /OH IIjpr/IKJAL PUPILS 

MATERIALS ' • . , ' 

B^ads and pe&d laoes 
* Beans ^ • / ' 

^♦Blocks (small colored) • * - • 

Bottle caps . ' ^ 

Buttons 
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Corks ' ■^ • . . * . 

Crayons • * ' - . 

Cubes (one-inch-square: »wooaen) ' \ ' 

Disks' 

Jfgures (geometric, made frbm construction paper) 

r • • • 

^Food for thought and stomach" (T^^rshTnallcws, cookies, , crackers/ etc. 
CJeneral room supplies ^ ^ * ' . » 
Marbles J , , 

Paste sticks y . - ^ 

Pegs • • 

■Plastic spoons -and forks . ^ - ^ * 

Rocks and stones / , _ » 

* * . *■ . 

Shells {Tnacaron;L or ethers) 

Spools ' ^ ^ • , ^ 

Stz*aws . . . * — — 

i 

String cr^yarn 



Tongue depressors 

* .^kcks and cerea": boxo 



Toys (si^all anirr-alG, cars, trucks, ^ovboys, surprises from cracker-:^ 



STORAGE BOXES ' * 

These may be made from any available materials. They dre useful 
for storing each pupil's biaterials. THe following ic^feas have been 
suggested. 

1. Boxes of various sizes which are convenient to store. If *onq 
vishe¥ to,* felt or flannel miay.^ glued to the inside lid and 
^/'^thus create individual flannel boards for each pupil. Piace 
'*the objects for use inside the box, and the chijldren may 
manipulate these as directed or during free-ti^me ^activities. 

'2.' Cottage cheese eartons a^'e easily obtained ^d very good far 
stprage, Tfiey may be labeled for^each child, ^ 

3« . Paper bags ol*' envelopes may be used as satisfactory conta*iner5. 
They can be used with an element of surprise: grab bag, , 

~ ' 101 I f)r. 



PERCEPTION CARDS 



' These^aids showing sets of vavious '^.embei^ar- excellent sources 

'for reinforcing concepts and vocabulary. ,The cards :nay' be inadfe by the ^ 

teacher for demonstratior purposc^and also by^the children for class # 

work. The latter individual cards are particularly .valuable vhen ^ 

working with "p&irin^^,- :i(5re than, larger than, sanie as et<j;."- By keeping 

, - , > _ 

a variety o^' cards, tbe children will not tend to memorize the answers 

sought^ . At the sar^e tiine interest ana intrigue may result from the 

element of surprise. Sone sug.;;e3tion3 are listed below r 



1^ . Pictures oV sv-ts fro 
books* Mount .these 



a^azine advertis-' 'nts., stcry^ and picture 
on beavy tagboard for c^er-^onstratlon purposes. 

2. Gt^mf'tric fffeu^^^-s i indiviqua^ and combinations) such as circle, 
triangles (three VP^S*) , rertangle, and square. 





□ 




O 



^3. Vario.3 Gb. ect3, 3 .-h as^ .-ecr.r t ric^ f ieures viih an^"XV placed 
in varic ;3 pcGitions' tt. gKov "insidej outside, on, between, etc." 
Fez oxaTpl*^^: '^akc a square and mark and *"X" insi'^e it. Ask the 
chil-di-^n wWrf the "X" i3 locat*^^d. 
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Smaller and larger figures to show comparison of size; individual 
^--■^mrn- or a coraplex group, »♦ - 




\3 



5. Sets, of dots, geomctri'c figures *and other objects to compare 
set sizes (include a -blank ^ard depicting the empty set.) 



• D. 








' J 


6, S£>^ which can be easily partitioned into subsets of like 

. ' ' . ~ ^. - 

meTibers, one member sets, etc, 

; , • ' 


A'O 

OA 


tH-^ 




• • 


■ A 
■A. 

• 
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KINDERGARTEH VOCABULARY 



Your children vill be introduced to^many ne' 
of the year* Many of these words will h'^ well uj 
children. However, other words will need-cofist 
child pijbgresses through the primary grades, 
will have some understanding of the wo rdfe'' "below 
-kindergartet* ^ 



words duriiig the course 
iderstbod anC used by the 
^reinforcement as- the 
""that your children 

7 

'th^ end qf the 



above 

alike 

filround 

as many as 

behind 

below 

beside 

between 



ERJC 



^ligh 

higher thaui 
higgles t 
in . ' 
inside 
join 
1 arg e 
' larger than 



Baltic 



r 




pos:}Jtion 
rectangle 
reg:^'Qii-\ 
^ remii^iOg' set 
rempve / 
' rigl^t ' / 
same 
a.et 'I 



big 




lai'gest 


shape 


bigger than 




last - 


' - ' shoft 


biggest 




left 

0 


; , .shorter than- 


bottom 
center 




lOr^'^T than 


/Shortest 

■ / 

side 


circl e 


* 


lor^est ' ^ . ' 


' \ t small 


close 






^ " .smaller tp.dn 


closer 




rcmbor -.'^ 


^smallest , ■ 


closest 






, square 


collection 






• nfe subset 


corner 




TlOSt 


tall ' , 


different 




narrow \ 


Caller than 


edge 




nurbcr > 3 


* ^ , ' tallegt"*""^ 


^Ijppty set 




on 


h thick 


equivalent 




on'' 


thr^e 


fewer than 
fewest ^ 




orci'^r 
outside 


top ^^^0^11^ 

triangle^ 


first 






' V two 


five 




pair 


under 


four- ' ^ . 




pai rln^ 
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wide 
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